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My name i s  Guenter M. Conradus. I am employed by Mathematical S iences 5 

Northwest of  Bellevue, Washington as a Senior Economist. 

In  January  of  1975, Mathematical Sciences Northwest, Inc. was requested 

by the Gulf of Alaska Operators Committee to  undertake  a  study of the economic 

and social impacts which  would  be f e l t  i n  Alaska as a whole  and specif ical ly  

i n  six coastal communities (Juneau,  Yakutat, Cordova, Seward, Whittier, and 

Kodiak) as  the  result  of likely  exploration, development and production ac t i -  

v i t i e s  on the  outer  continental  shelf i n  the Gulf  of Alaska. I  directed  that 

study. 

I had earlier  directed  a number of economic and social impact studies 

of,   for example, the  construction and operation of new o r  expanded o i l  terminal 

f a c i l i t i e s  i n  the Puget Sound waters of  Washington (for   the Oceanographic 

Ins t i t u t e  of Washington) and the  construction and operation of 'four nuclear 

power plants i n  the  State of Washington (for  the Washington  Thermal Power 

Plant  Site Eva1 uation Counci 1 ) . 
Prior t o  returning t o  the  private  sector i n  1972, I  taught  undergraduate 

and graduate economics a t  Occidental  College and  San Jose  State  University. I 

a lso  t a u g h t  at  the  University of California, Los Angeles and the  University 

of  Southern California, on a  part-time  basis. 

Over the  past twelve years,  I have consulted  for  a number of public 

agencies and private  corporations i n  matters  relating t o  the economics of 

growth  and change and resource  taxation. 

The study  for  the Gulf of  Alaska Operators Committee was completed i n  

May of  1975, and in  the months of  June and July members of the G u l f  of  Alaska 

Operators Committee  and I briefed  officials of the Alaska s t a t e  government, 
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the Mayors and members o f   t he   C i t i es   Counc i l s   o f   t he   c i t i es  o f  Yakutat  ?nd 

Cordova, the  President and members of   the  Yak-tat  Kwaan Native  Corporation 

i n  Yakutat,  the  President  of  the Eyak Native  Corporation,  representatives 

o f   t h e  Cordova fishermen's  union,  Alaska  state  legislators and t h e i r  staff; 

and members o f   t h e  news media. 

Copies o f   the   s tudy  have been made ava i l ab le   t o  a la rge  number of 

in terested  publ ic  and p r i va te  bodies, among them the  Alaska  state government, 

s ta te   leg is la to rs ,   the  Outer  Cont inental   Shel f   Off ice  of   the Bureau o f  Land 

Management, the  Federal Energy Administrat ion,  the Mayors o f   t h e   s i x  most 

l i k e l y  impact communities, environmental groups, and representa t ives   o f   the  

news media. 

A summary o f  our  study has been prepared by me and will be submitted 

for   the  record.  

Af ter  the  study was completed, I spent more than  three weeks i n  Eng- 

land,  Scotland,  the  Shetland  Islands, and i n  Norway. I there   ta lked   w i th  

government o f f i c i a l s ,   l o c a l  and regional  planners, academicians, fishermen 

and representat ives  o f  some o f   t h e   o i l  companies which  operate i n  the  North 

Sea. 

This i s  obv ious ly   not   the  p lace  nor   the  t ime  to  comment a t  length on 

both my f ind ings  and the  impressions I gathered. 

The one overwhelming  impression I brought back i s   t h a t   t h e   l o c a l  

a u t h o r i t i e s ,   b o t h   a t   t h e   c i t y  and county  levels,   wi th  the  act ive  cooperat ion 

o f   t h e   o i l  companies and the i r   con t rac tors ,  have been ab le   t o   e f fec t i ve l y   p lan  

fo r   t he  onshore  development re la ted   to   suppor t  bases, plat form  construct ion 

s i tes,   terminals,  gas separation  plants,  pipel ines, and tank farms, thereby 

minimizing any adverse  social and economic e f fec ts .  
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The Economic  and Social Impact Study of Oil Related Act ivi t ies  i v  the 

Gulf of  Alaska was undertaken by Mathematical Sciences  Northwest,  Inc. (MSNW) 

a t  the request of the Gulf of  Alaska Operators Comnittee (GOAOC).  

The study addresses the l ike ly  economic  and social  impacts  of  oil and/ 

o r  gas  exploration, development, and production activit ies  following the first 

s a l e  of leases on the outer  continental  shelf (OCS) i n  the G u l f  of Alaska. The 

impact areas   are  the " G u l f  of  Alaska" and "Other Alaska". Within the "Gulf of 

Alaska" area which includes Anchorage, six  coastal  communities have been ident i -  

fied as  potential primary  impact s i tes ,  serving as  onshore  support bases f o r  

offshore  activit ies  or  as  transshipping  points  for the expected future hydro- 

carbon output of the ye t   t o  be discovered  fields. The coastal communities are: 

Juneau,  Yakutat, Cordova, Whittier, Seward  and  Kodiak. (See attached map). The 

study  period is 1976 t o  1985. 
._ 

Since no one knows w i t h  any precision what the quant i t ies  o f  proven 

and recoverable reserves of  oil  and gas i n  the lease  area  are, and since the 

r a t e ( s )  of recovery a re   a l so  unknown, cer ta in  assumptions had t o  be made. For 

the base  case, the most important  assumptions are:  

0 Exploration  activities comnence i n  1976, leading t o  

the discovery  of the f i r s t   f i e l d   i n  1977. 

0 A total  of f ive  f ie lds   wil l  be discovered. 

0 Each f i e l d  will  ultimately  support three production 

platforms,  for a total  of f i f teen .  

L 0 The peak average  daily  production from a l l   f i e l d s  

will sum t o  550,000 barrels/day. 
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TWO pipelines  will be constructed  to  transport the .crude ‘I 

t o  two onshore  transshipping  terminals. 

Two permanent onshore  bases will  support  the  offshore 

ac t iv i t i e s  d u r i n g  the  exploration, development and 

production  phases. 

The economic impacts  of  the o i l  and gas re la ted   ac t iv i t ies   a l l  emanate 

from the additional employment generated. Based on data  supplied by t h e  GOAOC, 

the d i r ec t  employment was estimated  to be 291 persons i n  1976, the first year 

of  act ivi t ies ,   bui ld  up t o  a  peak of  1,486  persons  in.1980, and gradually de- 

cline to  886 persons i n  1985. 

The incremental  onshore indirect  and induced employment i n  such sec tors  

as  construction,  wholesale and retail  trade,  finance,  insurance, and real  

es ta te ,  and s t a t e  and local government, fo r  example, was also  calculated. 

In fact ,   three  calculations were  made, using an employment mult ipl ier   of  2.0, 

1.86, and 1.46  respectively. Given  a multiplier  of 1.86  (thought t o  be appli-  

cable  to  the  geographic  areas under consideration),  the  indirect and induced 

employment generated by the primary  hydrocarbon ac t iv i t i e s  will number 541 

persons i n  1976, 2,764 i n  1980, and s t a b i l i z e   a t  1,648 i n  1985. Thus, the 

to ta l  employment generated and a t t r ibu tab le   to   the  new OCS a c t i v i t i e s  i n  

1976, 1980, and 1985 sums t o  832,  4,250, and 2,534 persons  respectively. 

While many of the workers who will be employed i n  the primary ac t iv i -  

t i e s  such as  exploration and development d r i l l i ng  and the  offshore  construction 

of platforms  are  l ikely  to be brought t o  Alaska from other  parts  of the United 

States,   significant  additional employment opportunities i n  the secondary 
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sectors  will be created  for Alaskan residents. Persons presently em$oyyd i n  

the  construction of the Alyeska pipeline,   for example, will be able t o  trans- 

f e r   t h e i r   s k i l l s  t o  the  construction o f  support  bases and transshipping  ter- 

minals as work on the  pipeline winds down. Fishermen can operate  supply  boats 

i n  addition  to  or  instead  of  their usual  occupation ( i f   the  Alaskan  Limited 

Entry Program prevents their  continuing  as  fishermen). The induced onshore 

ac t iv i t i e s  will not  only offer  additional employment opportunities b u t  a r e   a l so  

l ikely t o  offer  jobs a t  different and higher ski l l   levels .  

In addition  to  using an  economic base model t o  estimate  the future 

employment (and population)  effects, an i n p u t - o u t p u t  (I/O) model  was construc- 

ted. The implementation of the 1/0 model on a computer permitted  the  cal- 

culating of the  direct  and indirect  employment,  income (wage), and o u t p u t  effects  

of  a number of a l ternat ive o i l  development schemes, which differed from the 

basic assumption of a peak production of 550,000 barrelslday from f ive  offshore 

f ie lds .  The nine  basic  alternatives which  were considered ranged from unsuccess- 

ful  exploration ending i n  1980 without any fur ther   ac t iv i t ies  i n  the   l ease   sa le  

area,  to  the  discovery of ten  f ields producing 1 .5  million  barrels/day and the 

construction and operation of 10 pipelines t o  shore and three onshore f a c i l i t i e s .  

Using the  1/0 model also made i t  possible t o  make assumptions  about t he   ab i l i t y  

of the Alaskan economy t o  expand i n  real terms (1 5, 30, and 100 percent  per 

year  respectively), and t o  calculate  the  resulting employment,  income, and out- 

p u t  effects .  Thus ,  i n   a l l ,  28 separate o i l  development and real growth combina- 

tions were considered and the i r  economic impacts calculated. 

Assuming tha t  from five  offshore  f ields  the peak production  reaches 

600,000 barrelslday,  for example, the  total   (direct  and indirect)  additional 
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wage earned in  the impact areas amounts t o  $9.6 million i n  1976, peacing-at 

$44.3 million i n  1981, and s t a b i l i z e s   a t  $29.5 million i n  1985. If  the wage 

and salary incomes earned i n  the   res t  o f  Alaska a re  added ($5.0, $14.8, and 

$16.7 million i n  1976, 1981, and  1985 respectiveJy) the to t a l   d i r ec t  and i n - .  

d i rect  incremental wage and salary payments t o  persons working i n  Alaska due 

t o  the o i l  and gas ac t iv i t i e s  would  amount t o  $14.6 million i n  1976, $59.1 

million i n  1981, and would s t a b i l i z e   a t  $46.2 million i n  1985. 

/ 

The s t a t e ' s  production of goods  and services will, of  course,  also i n -  

crease.  Abstracting from the direct  values of the o i l  related f a c i l i t i e s  and 

the   o i l   i t s e l f ,  which a re  enormous, the  value o f  the o u t p u t  of goods and ser- 

vices induced by the primary act ivi t ies   a lso  increases   s ignif icant ly .  I t  i s  

estimated t o  be $22.9 million i n  1976, $79.8 million i n  1981, and $87.1 million 

i n  1985. 

The additional  personal and corporate incomes earned, the value  of the 

additional  output o f  goods  and services, and new plants and f a c i l i t i e s  will pro- 

vide new s t a t e  and local  tax  bases.  Several  factors made i t  impossible t o   e s t i -  

mate the  tax revenues accruing t o   s t a t e  and local governments. I t  was not   c lear  

what the  effect ive  ra te  of taxation  of incomes earned by a temporary  workforce 

would  be.  The definition  of  taxable  corporate income earned from offshore 

ac t iv i t i e s  and the  effective  rate  of  taxation  applied  to i t  were also unknown, 

as was the  value  of the onshore  plant and equipment sub jec t   t o   s t a t e  and local 

property  taxation. 

The additional economic ac t iv i ty  induced by the hydrocarbon develop- 

ment  and production  not  only  creates  additional employment b u t  also  causes the 

temporary and permanent populations  of  the impact communities and the rest of 
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Alaska t o  grow. A larger  population  requires an absolutely  larger  quantilty of 

goods  and services. Some of these  will be supplied by the  private  sector. 

Others, however, require  public  investment. I t  i s  n o t  only  important to  deter-  

mine  what the  absolute  quantities of goods and services  (public and pr ivate) .  

demanded will be, b u t  the  points i n  time when they must be available must a l so  

be known, i n  order t o  assure  that  the  quantities and qual i t ies  of services 

available  to  the  present  population  in  the impact areas  are not  diminished by 

a sudden surge i n  the demand for  them by an inmigrant  population. 

Using the base case of peak petroleum  production of 550,000 barrelslday 

once more, the maximum total  population changes i n  Alaska (assuming a l l  new 

jobs  are   f i l led by inmigrants),  are  1,396 persons i n  1976,  peaking a t  7,232 i n  

1980, and leveling  off   at  4,426 i n  1985. This additional  population will be 

distributed throughout  Alaska however. ' The permanent OCS induced population 

increases i n  one or  more coastal impact communities (most l ikely Yakutat and 

Cordova, because  of their  proximities t o  the  lease  areas),   are  estimated t o  be 

59 persons i n  1976, 700 i n  1980, f ina l ly  reaching  1,302 i n  1985. 

\ 

The assumptions  underlying the  estimates of the permanent population 

increases i n  the  coastal communities are: 

0 15 percent of the Alaskan component  of the workforce employed 

dur ing  the  exploration and development phases wil l   l ive  i n  

the  coastal comnuni t i  es . 

e 30 percent o f  the workforce employed d u r i n g  the  production 

phase will l ive  i n  the  coastal communities. 
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0 The  employment mult ipl ier   i s  1.86. 
, 

‘r 

0 The dependency r a t io  is 2.04. 

Additional  public  services must  be supplied t o  t h i s  population. Some 

public  services  will  also have t o  be supplied  to a t  l eas t  a percentage  of  the 

new temporary popu la t ion  which will  reside i n  the impact areas dur ing  the ex- 

ploration and development and construction phases.  In a d d i t i o n ,  public  ser- 

vices will have to  be available t o  those new inmigrants who a re  drawn to   t he  

areas by the  expectation of obtaining employment. 

A major i s sue   i s  housing. Assuming tha t  0.81 housing units a re  re- 

quired per member of the permanent labor  force  (the 1970 Alaskan state-wide 

average), 23 add i t iona l  housing units must be available i n  1976,  a to ta l  of 277 

units i n  1980, and  516 units i n  1985. Since none of the coastal communities do 

a t  present have  any appreciable number of vacancies,  these housing u n i t s  must 

be  newly constructed, or that  segment of the workforce which was assumed t o  

take up  permanent residence i n  the  coastal comnunities will have t o  be trans- 

ported to   t he   s i t e s  from other Alaskan or lower 48 c i t i e s .  

Other issues  addressed  are: 

The permanent school  population i n  the impact areas will a lso grow, from 

8 students i n  1976, 91 i n  1980, t o  160 i n  1985.  Depending upon the communities 

i n  which this school  population f i n a l l y   s e t t l e s ,  some, or possibly a s ignif icant  

amount of additional  investment  will have t o  be  made i n  f ixed   fac i l i t i es .  

Because the comnunities have vir tual ly  no excess  capacities, invest- 

ments i n  a number of other  public  sectors  will  also be required.  Additional 

water and  sewage treatment as well as  solid  waste  disposal  facilities must be 

provided. 
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Since none of the communities are  presently equipped t o  handle major 

medical problems of  the  existing  population, medical f a c i l i t i e s  and s t a f f  

must  be added. 

I n  order t o  assure  the  public  safety, more peace off icers  and f i r e -  

f ighters  will  be required and  more equipment and f a c i l i t i e s   a r e   l i k e l y   t o  

be  demanded. 

Add i t iona l  social  capital and professional manpower at t racted t o  the 

impact s i t e s   a r e   l i ke ly  t o  benefit both the  present  resident as well as the 

newly attracted  population. 

In a l l  of these  public employment categories, wage rates  may have t o  

be increased above current  levels  if  the  public  sector  is  to compete effec- 

t ively in  labor markets stimulated by the OCS induced ac t iv i t i e s .  

The quantity and range of indoor  recreational  opportunities must be 

enlarged. 

Finally, given the  significant  projected  increases i n  the  population 

of the  likely  coastal impact communities re la t ive  to   their   present   s i tes ,  and 

assuming reliance on the  automobile,  the  surface  transportation, e.g. mads, 

parking lots ,   e tc .  must be expanded. 

I t  is unlikely  that  the  coastal impact comunities,   individually  or 

collectively,  have the  fiscal  resources t o  make the  necessary  public  invest- 

ments (well i n  advance of the time their   output   is   actual ly  demanded) t o  

assure  that no bottlenecks  develop. 

After  the  lease  sale has taken  place and the impact  communities re- 

quiring  additional  public and private investment have  been identified,  

federa l ,   s ta te ,  and private  investment  funds must become available. The 
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magnitudes  of the  necessary  social and private  investment programs are 'ti 

function of the  level of exploration  activities and ultimately depends 

upon the  discoveries made  and the  rate of production of oi l  and/or gas. 

Equally, i f  no t  more important t h a n  the  avai labi l i ty  of financial  resources 

for  public and private  investment,  will be the  existence of local and s t a t e  

planning  processes which allocate  the investment  resources. A t  present, 

neither  the  l ikely impact communities nor the   s ta te  o r  federal  agencies 

( i n  Alaska)  appear t o  have  any or  adequate s taff   to   effect ively deal w i t h  

the OCS related  issues.  Therefore,  state and local  planning  agencies  should 

be established t o  permit  the  rational  planning of offshore and onshore 

developments and i n  advance of  making the  necessary  public and private 

investments. 

The OCS induced activities  will  bring  about economic and social 

changes i n  Alaska. These changes will be  more noticeable i n  the  smaller 

coastal communities t h a n ,  for  example, i n  Anchorage or  Juneau. Because 

some major a c t i v i t i e s ,  such as  the  construction of platforms, will not take 

place i n  Alaska ( i n  the  foreseeable  future),  the  aggregate impacts i n  Alaska 

will be relatively  smaller when compared w i t h  impacts  observed i n  North Sea 

coastal  comnunities of the United Kingdom or Norway. 

Nevertheless, some individuals o r  firms may incur economic  and social  

costs. I t   i s   l i k e l y ,   f o r  example, t h a t  competition for  labor among employers 

will push  up wage rates,  increasing  the  cost of production of public and 

private goods  and services. Those individuals who, a t   present ,  have adequate 

incomes i n  the form of money  and t ranqui l i ty  which affords them a cer ta in  

"Lifestyle" may consider  the  reduction of the   l a t te r   as  both  an  economic 
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and  a social  cost, even i f  their money incomes increase. O n  the other hand, 

the  l ikely economic benefits, both for  Alaska and the U.S. as a whole, a r e  

significant.  The expected  value  of  the hydrocarbon output is enormous. The 

national  importance of i t s  physical  availabil i ty  is  obvious. The macro- 

economic benefits  for Alaska will  take  the form of  increased  long-run employ- 

ment opportunities,  increased wage and salary incomes, and an increased  tax 

base. A t  the micro level, an increase i n  the  size  of  local  markets may i n -  

crease both the  quantity and quality o f  public and private goods available 

t o   a l l  segments of  the  population. 



U. S. DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEHENT 

HEARING ON PROPOSED LEASING I N  THE GULF OF ALASKA 

Ladies  and Gentlemen: 

I am Joe W. Tyson ,   Sen io r   Sc i en t i s t   f o r   t he  Gulf  Uni- 

versities Research  Consortium ( G U R C ) ,  now Houston,~Texas.  I am 

appearing  today on behalf  of GURC a t  t h e   r e q u e s t  of t h e  

Gulf  of  Alaska  Operators  Comiittee. 

A s  some of you may know, GURC i s  a r e s e a r c h   o r i e n t e d  

o rgan iza t ion  which  counts i n  i t s  membership 20 u n i v e r s i t i e s  

w i th  interests i n   t h e  Gulf of Mexico. 

During 1 9 7 2 - 1 9 7 4 ,  GURC, a t  t h e   r e q u e s t   o f  a nlimber of SLIDE g l  

companies, i n i t i a t e d  i t s  Offshore   Ecology  Inves t iga t ion   to  

answer the   decep t ive ly   s imp le   ques t ion ;  "what is t h e  mea- 

sureable impact of d r i l l i n g  for o i l ,  and la te r  producing i t  

on the   e s tua r ine   and  marine environment  of  the  Louisiana 

o u t e r   c o n t i n e n t a l   s h e l f ,   t h e   n a t i o n ' s   g r e a t e s t   o f f s h o r e   o i l  

producing  . region?"  After   an  intensive  s tudy  cost ing more 

than  1% m i l l i o n   d o l l a r s ,   t h e  conclusion reached by GURC i s  

t h a t   t h e   d r i l l i n g  znd  subsequent  production  of  petroleun 

products   off   of   Louis iana  has   had  no  major   las t ing  adverse 

a f f e c t s  on t h e  marine environment  and may even have beer. 

b e n e f i c i a l   t o   s o n e   l i f e   f o r m s .  

I n  appear ing   here   today ,  I f u l l y   r e a l i z e   t h a t   t h e  Gulf 
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of Mexico i s  n o t   t h e  Gulf of  Alaska, and t h a t   t h e r e   a r e  

s i g n i f i c a n t   d i f f e r e n c e s  between t h e  two areas .   Nonetheless ,  

w e  b e l i e v e   t h a t   t h e   r e s u l t s  of   our   s tudies   must   be  given 

se r ious   cons ide ra t ion  whenever o f f shore   l ea s ing  is proposed. 

This i s  because  the GURC of fshore  o i l  i n v e s t i g a t i o n  is by 

a l l  odds  the most thorough  and  comprehensive  study of t h e  

envi ronmenta l   e f fec ts  of o f f s h o r e   d r i l l i n g  and  production 

yet  undertaken. 

Based upon t h e   d a t a   a n a l y s e s   t h u s   f a r ,   s e v e r a l   g e n e r a l  

conclusions  can  be  reached  from  this  comprehensive  Offshore 

Ecology 

1. 

2. 

3. 

4.  

Inves t iga t ion :  

It ques t ions   the   un iversa l   necess i ty   for   conduct ing  

a "before- the-fact ' '   basel ine  s tudy t o  subsequently 

determine  the  environmental   impact   of   this   type 

of   man's   act ivi ty .  

Natural  phenomena such as seasona l i ty ,   f l oods ,  

upwellings,   and  turbid  layers  have much g r e a t e r  

impact upon the  ecosystem  than do pe t ro leum  dr i l -  

l i n g  and   product ion   ac t iv i t ies .  

Concen t r a t ions   o f   a l l  compounds of O E I  i n t e r e s t  

which a r e   i n  any way r e l a t e d  t o  d r i l l i n g   o r   p r o -  

duct ion are s u f f i c i e n t l y  low t o   p r e s e n t  no known 

p e r s i s t e n t   b i o l o g i c a l   h a z a r d s .  

Every i n d i c a t i o n   o f  good eco log ica l   hea l th  i s  

p resen t .  The region  of  the  sampling s i tes  is  
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a highly  product ive  one  f rom  the  biological   s tand-  

p o i n t ,  more so t han   o the r   r eg ions   t hus   f a r   s tud ied  

i n   t h e   e a s t e r n  and  open  Gulf  of  Mexico. . 

5. Timbalier Bay has no t  undergone s i g n i f i c a n t  eco- 

l o g i c a l  change as a r e s u l t  of pe t ro l eum  d r i l l i ng  

and   p roduc t ion   s ince   j u s t   p r io r   t o .1952  when 

o t h e r  more l imi ted   da ta   was   gemra t& 

The accuracy  of the conclusions  reached  on  any  such 

s c i e n t i f i c   s t u d y  are, of  course,  dependent upon t h e   v a l i d i t y  

of  the  procedures  and the accuracy of var ious  tests and 

measurements.  Therefore,  the  procedures  and  equipment  used 

i n   t h i s   s t u d y  w i l l  be   d i scussed   i n  some d e t a i l   i n   t h i s   p r e -  

s en ta t ion   a long   w i th   t he  most  important of t h e   f a c t u a l   d a t a  

and r e s u l t s .  

The biozogical ,   chemical  and phys ica l   exper iments   to  

be  performed were designated  and sites were selected i n  T i m -  

b a l i e r  Bay, Louisiana,  and i n   t h e   o f f s h o r e   a r e a   t o   d e p t h s  SLIDE #6 

of  about  one  hundred  feet  of water  (shaded in   r ed ) .   Sampl ing  

s t a t i o n s   a a j a c e n t   t o   d r i l l i n g   o r   p r o d u c t i o n   p l a t f o r m s  and 

con t ro l   s ample   s t a t ions   i n   a r eas   where   t he re   has   neve r   been  

o i l   d r i l l i n g   o r   p r o d u c t i o n  are w i t h i n   t h e  same reg ion ,   thus  

making poss ib le   va l id   compara t ive   s tud ies .  A l l  sampling 

s t a t i o n s  are l o c a t e d   f a r  enough  from the   Miss i ss ippi   River  

mouth to   uniformly  minimize,   but   not   e l iminate ,  i t s  impact. 

L_- 

SLIDE #7 

A low e leva t ion  aerial  obl ique  view o f   t he   r eg ion  shows 
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t he   na tu ra l   r e l a t ionsh ips   be tween   t he   Con t inen ta l   She l f ,  SLIDE # 8  

. t h e  narrow  beach,  and  the  inner  bay. 

P l a t fo rms ,   bo th   fo r   d r i l l i ng  and  production; are q u i t e  

dense i n  th,is   region  between  Timbalier  Island  and Casse-tete SLIDE # 9  

Is land. 

Th i s   p l a t fo rm  ju s t  west of Ph i lo  Brice I s l a n d   i n  Tim- 

ba l i e r .Bay  was one  of   the  intensive  sampling si tes with Sam- SLIDE #lI 

p l e   s t a t i o n s   b e i n g   l o c a t e d   i n  a r ad ia l   pa t t e rn   ou tward  from 

the  platform.  

The densi ty   of   plat forms  and wells o f f shore  i s  some- 

what less, than   i n   t he   bay ,   a l t hough   r ecen t   f i gu res   i nd i -  SLIDE #ll 

c a t e   t h e r e  are some 2 ,650  p l a t fo rms   i n   t he   no r the rn  Gulf 

of Mexico. Because  of   the  intensi ty   of   petroleum  presence 

and  production, there has  been  and i s  o i l   i n   t h i s   e n v i r o n -  

ment -- whether as a r e s u l t   o f   n a t u r a l   s e e p s ,  sp i l l s ,  o r  

whether as a r e s u l t  of  overboard  discharge  of  brine  contain- 

i n g  a few p a r t s   p e r   m i l l i o n  of petroleum  hydrocarbons  or 

from o t h e r   s o u r c e s   a s   c i t y  wastes, seagoing   sh ips ,   spor t s  

boa t s ,  and t h e   p l a n t s  and  animals   l iving  in   the  environment .  

A working  platform makes many c o n t r i b u t i o n s   t o   t h e   e n -  SLIDE $14 

v i ronmen t   i n   add i t ion   t o  i t s  physical  presence.  You w i l l  no t e  

t h a t  among t h e   p o t e n t i a l   c o n t r i b u t i o n s  from t h e   p l a t f o r m   a r e  

nu t r i en t   ( food)   ma te r i a l s  from t rea ted   sewage ,   garbage ,   b r ine  

containing  small   amounts   of   petroleum  hydrocarbons,   t race 

elements   f rom  corrosion  protect ion  devices ,   and  other   kinds  of  
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compounds a s  wel l  a s  a h a b i t a t   f o r   p l a n t s  and  animals.  The 

sampling  program was designed  to   determine which of those 

are p r e s e n t   a n d ,   i f   p r e s e n t ,  their loca t ions   and-concent ra -  

t i o n s .  

GURC s c i e n t i s t s   v i s i t e d   t h e   p l a t f o r m   a n d   c o n t r o l  sta- SLIDE #15 

t i o n s   a s . i n d i c a t e d  by t h i s  sample   s ta t ion  map. Timbalier Bay 

had 224 s t a t i o n s ,  enough t o   a l l o w  any e x i s t i n g   g r a d i e n t s   t o  

be  es tabl ished.   There were 115  s ta t ions  0-ffshore and along 

t r a n s e c t s   o r   l i n e s  drawn  from the   p l a t fo rm and c o n t r o l  s i tes  

t o   s h o r e - b a s e d   s t a t i o n s .  A l l  f i e l d  equipment was r e g u l a r l y  

ca l ib ra ' t ed   aga ins t   ava i l ab le   app ropr i a t e   s t anda rds   (bo th  ex- 

t e rna l   and   i n t e rna l l ' t o   a l l ow  compara t ive   co r re l a t ions  to  

be made from  one f i e l d   t r i p   t o   t h e   n e x t .   T h e r e  were fou r  

seasonal  8-to-10-day t r i p s  each   yea r   fo r   t he  two years  by 

the  group  plus  many o t h e r   s h o r t e r   t r i p s  by i n d i v i d u a l   s c i e n -  

tists. A l l  of t he   s ampl ing   s t a t ions  were occupied on each 

s e a s o n a l   t r i p ,  as w e l l  a s  a t  o t h e r  times by e i t h e r   t h e  2 3  

s c i e n t i s t s   o r  some of   the  more than 30 graduate   s tudents  

i nvo lved   i n   t he  program -- many of whom were d i v i n g   s c i e n t i s t s .  

The l a r g e s t  number and  volumes of   samples   col lected SLIDE #18  

were water samples  taken a t  t h e   s u r f a c e ,  a t  mid-depths.  and 

very  near  bottom  to  determine  oceanographic  information 

such   as   sa l in i ty ,   t empera ture   and   nu t r ien t   and   t race   e lement  

chemistry.   Fractions were analyzed  for   total   carbon  and 

organic  carbon.  For these k inds   o f   ana lyses ,   re la t ive ly  
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small volumes  of   water   are   required;   a l lowing  ut i l izat ion 

o f   t h e  Sampling B o t t l e  shown. 

Large volume samples were r equ i r ed   fo r  the determina- SLIDE 819 

t i on   o f   t he   spec i f i c   c l a s ses   o f   hydroca rbons   i n   t he   wa te r  

mass. The re fo re ,   t h i s   l a rge  volume sampler was used so 

enough water would  be  acquired  to   permit   the   detect ion  and 

character izat ion  of   hydrocarbons.  
\ 

Plankton 'nets   were  used  in   order   that   the   mainly  micro-  SLIDE # 2 1  

s c o p i c   f l o a t i n g   p l a n t  and  animal l i f e   c o u l d   b e   c a u g h t  and 

s tudied .  From samples  captured by the   P l ank ton   ne t s   t he  

scientists were able to   de t e rmine ,   a s  a func t ion   o f   ca re fu l ly  

measured  volume, t he   na tu re  of t h e   l i v i n g   t h i n g s   f l o a t i n g  

i n   t h e  water, t h e i r   d i v e r s i t y ,   t h e i r   e f f e c t i v e   w e i g h t  by 

spec ie s ,  and t h e i r  hydrocarbon.  types  and  amounts. 

The bottom  grab  sampler takes approximately 1/3 of a SLIDE F22 

cubic   yard  of sediment  each  time it is  lowered.  These  sedi- 

ment  samples were r equ i r ed   fo r   s ed imen t   ana lys i s   and   t o  

ca tch  the bot tom  dwell ing  plants  and  animals  (benthos). Some 

bottom  grab  samples  as  well   as  short   sediment  cores  were SLIDE #23 

c o l l e c t e d  by d ive r s .  

Evidences  of d r i l l   c u t t i n g s  and muds were sought a t  SLIDE #24 

every  sampling  =stat ion and were found by d ivers   on ly   once  and 

in   ve ry   sma l l   quan t i t i e s   nea r  a platform  leg.   These  cut t ings 

could  not   be  associated  with  an  adverse  impact .  

It  was mentioned e a r l i e r   t h a t  water samples were taken  SLIDE # 2 5  
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t o  a l low  fo r   t he   de t e rmina t ion   o f   d i s so lved  mineral n u t r i e n t s .  

. N u t r i e n t s   e n t e r   t h e   l i v i n g   p r o c e s s e s   i n   p l a n t s  and  animals  and 

are, t h e r e f o r e ,   o f t e n   e a r l y   a f f e c t e d  by ma te r i a l s   i n t roduced  

i n t o  the environment. The ex ten t   o f   d i sso lved   minera l  

n u t r i e n t s   t h e n  i s  an indicator   of   environmental  impact. 

Here, o n b o a r d   s c i e n t i s t s   a t   t h e   s a m p l i n g   s t a t i o n  are s p l i t t i n g  

t h e  water samples   for   chemical   analysis .  

Crude o i l  w i l l  f l oa t   t empora r i ly  a t  t h e   s u r f a c e ,  form-SLIDE # 2 6  

i n g  a filmy  sheen. To de t e rmine   t he   quan t i t i e s   and   f a t e   o f  

these  petroleum  hydrocarbons,  it was necessary   to   sample   the  

t h i n   f l o a t i n g  f i l m .  Project  s c i en t i s t s   deve loped   t h i s   s ample r  

t h a t  would  allow them t o  t ake  a reproducible  standard  sample 

and relate t h e   r e s u l t s  of   chemica l   ana lyses   to   the  volume 

and area t h a t  had  been-sampled. 

The sampler was l i f ted   aboard   the   research   vesse l   where  SLIDE #2: 

t h e   a d s o r b e d   o i l  and o t h e r   m a t e r i a l s  were c a r e f u l l y  washed 

in to   p rev ious ly   c leaned   conta iners .   Scrupulous   care  w a s  t aken  

to i n s u r e   t h a t  no   contaminants   ( such   as   lubr ica t ing   o i1s)ge t  

i n to   t he   s ample   du r ing   t he   t r ans fe r   p rocess .  

In   un ive r s i ty   l abo ra to r i e s ,   t he   b io log ica l   s amples  were 

p o s i t i v e l y   i d e n t i f i e d ,   c o u n t e d  and  weighed so t h a t  compari- SLIDE 8 2 %  

sons were p o s s i b l e  from p lace  t o  p l ace  on a seasona l   bas i s .  

Some o f   t h e   l a b o r a t o r y   a c t i v i t i e s   r e q u i r e d   h i g h l y  so- SLIDE # 2 9  

phis t icated  and  massive  equipment   such  as   these  views  of  hy- 

drocarbon  chemistry  laboratories  and  gas  chromatograph  and 

-7- 



mass spectrometer  equipment  l inked  to  computers.  Such a 

. l i n k  makes comparisons  possible  between  samples  collected 

du r ing   t he   p ro j ec t  and ca l ib ra t ed   s t anda rds   and  permits 

i d e n t i f i c a t i o n  of   separate  compounds present .   Furthermore,  

selected  animals   and some uppermost  sediment  samples were 

analyzed t o  determine  their   hydrocarbon  content.  

That   ac t ive  o i l  d r i l l i n g  and production  operations  do SLIDE + 3 

sometimes r e su l t   i n   r e l ease   o f   hydroca rbons  i s  demonstrated 

by t h i s   i n f r a r e d  image  showing d r i l l i ng   p l a t fo rms   and  a 

temporary  hydrocarbon  sheen  resul t ing  f rom  their   act ivi t ies .  

In   t he   cen te r   o f   t he   v i ew,  a one  molecule-thick  layer  of 

crude o i l  shows as a l i gh te r   b lue   a r ea   s t r e t ch ing   be tween  

t h e  two r i g s .  The reddish areas t h a t  you see below a r e  

marsh  grasses   onshore  nearby  as   they  appear   on  infrared f i l m .  

The occurrence   o f   o ther   f resh   c rude   o i l   on   the   sur face  SLIDE # 3 2  

of   t he   wa te r   gave   t he   s c i en t i s t s   an   oppor tun i ty   t o   conduc t  

f i e l d   s t u d i e s  on i t s  behavior   and   fa te   in   the   mar ine   envi ron-  

ment, so t h i s   s m a l l   f l o a t i n g   p a t c h  was obse rved   fo r   s eve ra l  

days. 

After  twenty-four  hours,   the  appearance  of  the same o i l  

had  changed.  Evaporation  of some less complex  hydrocarbons SLIDE # 3 3  

and  microbial   and  chemical  degradation  of the o i l  was r e l a -  

t i v e l y  advanced. It w i l l  b e   n o t e d   t h a t   t h e   o i l   h a s  begun t o  

emulsify  and clump. 

I n   o r d e r  t o  fo l low  the   p rocess   and   ra te  of breakdown of 

t h e   o i l   u n d e r  more control led  condi t ions,   experiments  were SLIDE 8 3 4  

.. 
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conducted   in   the   l abora tory .   F lasks  were inocu la t ed  w i t h  

both  local ly   produced o i l  and bac te r i a   found   i n   t he   a r ea .  

Here on t h e   l e f t ,  you w i l l  n o t e   t h a t   i n i t i a l l y   t h e   o i l  i s  

f l o a t i n g  on the s u r f a c e  of the seawater with  very few glo- 

bules  and  very little clumping.  -On t h e   r i g h t ,  24 hours 

la ter ,  b a c t e r i a l  and  chemical   act ion  has   substant ia l ly   de-  

graded  the  crude o i l ;  clumping is  very  far  advanced;  and 

much of   the  mater ia l   has   been  converted by b a c t e r i a   i n t o  

foodstuffs   and  byproducts .  

I n   o r d e r   t o   b e t t e r   i d e n t i f y  and count t h e s e   b a c t e r i a ,  SLIDE #35 

seawater was placed on s u i t a b l e   m a t e r i a l s   i n   s h a l l o w   p l a s t i c  

d i shes   us ing   s tandard   microbio logica l   t echniques .  Here, 

p a r t i c u l a r l y   u n d e r   t h e  number 1 4 ,  you see s e v e r a l  small, 

wh i t e ,   g l i s t en ing   co lon ie s  of individual   kinds  of   hydrocarbon-  

deg rad ing   bac t e r i a   i so l a t ed  from t h e   s t u d y   a r e a ,   a n d ,   i n   t h e  

same numbers, from o t h e r   c o n t r o l   a r e a s   i n   t h e  Gulf  of  Mexico. 

These   exper iments   ind ica te   tha t   phys ica l   and   bac te r ia l  

processes   rapidly  degrade o i l  f i l m s   w i t h   t h e   r e s u l t   t h a t   t h e r e  

are extremely low amounts  of  hydrocarbons  (average: 5 p a r t s  

p e r   b i l l i o n )   f o u n d   i n   t h e   w a t e r .  

There was a d e f i n i t e  lack of   concentrat ion  or   bui ld-up 

of  any specific  hydrocarbon  molecule.  S i m i l a r  r e s u l t s  w e r e  

shown by mass spec t rometer   ana lys i s   o f   the  o i l  on the   sur face  of 

t h e  water and samples   taken  deeper   in   the  water .  

The major  components  of the Gulf  of Mexico ecosystem SLIDE #16 
I_ 

are the  phytoplankton,   the   mainly  microscopic   f loat ing  plants .  
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These a re   the   p r imary   producers   o f   the   sea  that  convert   carbon 

dioxide,   minerals,   and water to   s t a r ches   and   suga r s ,   p ro to -  

plasm  and  other  chemical compounds by photosynthesis.  They are 

ea ten  by t h e   n e x t   l e v e l   i n   t h e   f o o d  web, the  zooplankton 

which  include numerous types of mainly  microscopic  animals 

The nekton are those  free-swimming  animals  fonnd i n  the en- 

vironment  such as f i sh   and   squ id .  The benthos are the  bot tom 

dwel le rs ,  some attached  and some capable of burrowing i n  

the  sediments .  

Several   aspects   of   the   food  cycle   and  ecosystem were 

s t u d i e d   i n  the Offshore  Ecology  Investigation. Some o f   t he  

a s p e c t s   s t u d i e d  were t h e  t o t a l  mass  and d i v e r s i t y  of l i v i n g  

ma te r i a l   p re sen t  and t h e   d i s t r i b u t i o n s  of l i v ing   p l an t s   and  

animals. The r e s u l t s   o f   t h e s e   i n v e s t i g a t i o n s  showed t h a t  

t h e r e  are no d i f f e r e n c e s   s o l e l y   a t t r i b u t a b l e   t o   g e o g r a p h i c a l  

l oca t ion   excep t   fo r   popu la t ions   l i v ing  on p la t form  legs .  

I n   o t h e r   w o r d s ,   e x c e p t   f o r   i n c r e a s e   i n  the populations  of 

c e r t a i n   l i f e   f o r m s ,   t h e   p r e s e n c e   o f  man and  petroleum  produc- 

t ion   has   had   no   major   e f fec t   on   the   to ta l  mass  and d i v e r s i t y  

of l iv ing   mater ia l .   Because  a l l  l i f e  forms are s e n s i t i v e   t o  

the i r   envi ronment ,   the   seasonal   changes   in   bo th   t empera ture  

and chemical   nature  were s t u d i e d   i n   d e t a i l .  By t h e  end  of 

t h e   s t u d y ,   t h e   p r o j e c t   b i o l o g i s t s  were able t o  show t h a t   t h e s e  

s e a s o n a l   v a r i a t i o n s  were f a r  more s i g n i f i c a n t   t h a n  any o t h e r  

va r i a t ions ,   i nc lud ing   p rox imi ty   t o   o i l   p roduc ing   a r eas .  
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One sens i t i ve   measu re   o f   t he   g ros s   p roduc t iv i ty   o f   t he  SLIDE # 3 7  

phytoplankton community i s  the  presence  and amount of  chloro- 

phy l l ,   t he   g reen   subs t ance   o f   p l an t s  which a l lows-convers ion  

of  simple compounds i n t o  complex  food materials. It can 

be   s een   on   t he   s l i de   t ha t   t he re  were s i g n i f i c a n t   s e a s o n a l  

changes i n   c h l o r o p h y l l   c o n t e n t   r e f l e c t i n g  the t o t a l   p o p u l a -  

t i o n s  of f loa t ing   microscopic   p lan ts .  

Assoc ia t ed   w i th   changes   i n   t h i s   f l oa t ing   p l an t  commu-  SLIDE C38 

n i t y  were seasona l   changes   i n   t he   f l oa t ing   an ima l  community, 

the  zooplankton. I t  can  be  seen  that   these  seasonal   changes 

fo l low  the   seasonal   change   in   ch lorophyl l .  

The bottom  dweliing community i s  of g r e a t   i m p o r t   i n  SLIDE #39  

the  ecosystem. It  is t h i s  community t h a t   r e c e i v e s   t h e   " r a i n "  

of  food t h a t   s i n k s  down from  above. Many of   the  benthos are 

f i l t e r   f e e d e r s   t h a t   t h e r e f o r e   t a k e   s u r r o u n d i n g  water through 

t h e i r   b o d i e s  and remove par t icu la te   mat te r   and   phytoplankton  

from  the water as   food.   Others   obkain  nutr ients   f rom  sedi-  

ment passed  through the d i g e s t i v e  tract. It w i l l  be  noted 

t h a t   t h e   s e a s o n a l   c h a n g e s   i n   t h i s  community grea t ly   exceeded  

the  differences  between a s i te  of  man's a c t i v i t y  and a con- 

t r o l  s i t e  where  there  was no   such   ac t iv i ty .  

Because  t l ie-reef   effect  of platforms i s  so important ,  SLIDE #42 

t he   s tudy   o f   t he   l i v ing   t h ings   found  on t h e i r   l e g s   d e s e r v e s  

f u r t h e r   a t t e n t i o n .  Every s o l i d   s u r f a c e  is colonized  and be- 

comes a reef. Platform  legs   here   supported  about  6% pounds 
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of   l i v ing   t h ings   pe r   squa re   ya rd   o f   su r f ace  area, more .than 

any na tu ra l   " su r face"   i n   t he   s tudy   a r ea .  

A s  one  begins a t  t h e   s u r f a c e   o f  th.e water and  goes SLIDE # 4 3  

downward t o   t h e  bottom  of a p l a t fo rm  l eg ,  the s imples t   o f  

p lan ts ,   the   a lgae ,   which   a re   a l so   near   the   bo t tom  of   the  

food web, ' grow only   in   sha l lower   -depths   where   l igh t   can  

penet ra te .  The ne t   e f f ec t   o f   t he   g rowth  on  platform  legs  i s  

t o   i n c r e a s e   t h e   a v a i l a b l e   f o o d   s u p p l y   f o r   a n i m a l s   h i g h e r  

i n   t h e   f o o d  web because   t hese   p l an t   ma te r i a l s  are graced 

by s m a l l e r   f i s h ,   s n a i l s  and  other  animals  which are fed  

upon, i n   t u r n ,  by the   spec ie s   sough t  by man. 

To i nves t iga t e   g rowth   r a t e s ,   t he   p l a t fo rm  l eg  on t h e  SLIDE # 4 4  

l e f t ,  had  been  scraped t o  t h e   b a r e  metal some 4 5  days  before 

the  photograph was made. It is e a s i l y   s e e n   t h a t   r e c o l o n i z a -  

t i o n  is rap id .  On t h e   r i g h t ,   t h e   l a r g e   w h i t e   p a t c h  i s  a 

colonial   animal  form  called  Bryzoa. 

Here, both  barnacles   and  hydroids   (other   animal   forms)  SLIDE C45 

are   seen  growing  together .  A s  colonizat ion  develops  with 

t i m e ,  t h e r ~ e  i s  both   an   increase   in   and  a complexi ty   of   l iving 

t h i n g s   a s  well as an   increas ing   compet i t ion   for   the   ava i l -  

able   space.  The hydroids  are  overgrowing  the  barnacles.  

From the   f i sh   ca t ch ,   sh r imp   ca t ch ,  and o y s t e r   h a r v e s t  SLIDE % 4 8  -. 

da ta  shown p l o t t e d   h e r e  w i t h  o i l   p roduct ion   th rough  the   years  

i n   t h i s   r e g i o n   o f   L o u i s i a n a ,  it can be seen   t ha t   t hese   ca t ches  

of  commercial  importance  have  not  decreased as o i l   p r o d u c t i o n  

. 
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has  increased;  they  have  indeed  increased.  This i s  n o t   t o  

s a y   t h a t   i n c r e a s e   i n   c a t c h  is t h e   r e s u l t   o f   i n d u s t r i a l  

a c t i v i t y ;  however, it is  c e r t a i n  that  catches  have  not   suf-  

f e r e d   w h i l e   o i l   d r i l l i n g  and  production  have  increased 

g r e a t l y  c?uring t h e  same yea r s .  

“In  conclusion,  ladies  and  gentlemen, l e t  m e  s t a t e   t h a t  SLIDE # 4  

I apprec ia t e   t he   oppor tun i ty   t o   appea r   be fo re  you  today t o  

r e p o r t  on the   resu l t s   o f   our   Offshore   Ecology  Inves t iga t ion .  

Based on t h i s   s t u d y  and o t h e r  less inc lus ive   wi th   which  I 

am f a m i l i a r ,  it a p p e a r s   t h a t   t h e r e  are no s i g n i f i c a n t   l o n g -  

term a d v s r s e   e f f e c t s   r e s u l t i n g   f r o m   o f f s h o r e  petroleum opera- 

t i o n .   I n   l i g h t  of t h i s   e v i d e n c e ,   a n d   c o n s i d e r i n g   t h e   c r i t i c a l  

need  for   the  energy  resources   of   the  Gulf  of Alaska,  a l l  

f a c t o r s   a p p e a r   t o   a r g u e   i n   f a v o r   o f   t h e   h o l d i n g  of t he   p ro -  

posed   sa le .  

Joe W. Tyson 

GULF UNIVERSITIES RESEARCH CONSOXTTUM 
SENIOR SCIENTIST 
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Gent1 emen : 

My name i s  William F. Gusey. I am t h e   S e n i o r   S t a f f   W i l d l i f e  

S p e c i a l i s t   i n   t h e   E n v i r o n m e n t a l   A f f a i r s   o r g a n i z a t i o n ,   S h e l l  Oil Company, 

b u t  am appearing  here  today as the  Coordinator,  Environment and B io logy  

Standing  Comnittee,  Gulf o f  Alaska  Operators  Committee. A cony o f  my 

c u r r i c u l u m   v i t a e   i s   a t t a c h e d   t o  my statement. 

W i t h i n   t h e   G u l f   o f   A l a s k a   r e g i o n ,   f i s h  and w i l d l i f e   r e s o u r c e s  

a r e   e s s e n t i a l   t o   t h e   o v e r a l l   r e c r e a t i o n a l  program o f   t h e   s t a t e  and c o n t r i b u t e  

s u b s t a n t i a l l y   t o   t h e  econonly o f  t h e   s t a t e .  Time  does no t   pe rm i t  an  adequate 

d iscuss ion   o f   these  resources  a t  t h i s   p o i n t .  However, we a re   submi t t i ng  a 

d e t a i l e d   s t a t e m e n t   e n t i t l e d ,   " F i s h ,   W i l d l i f e  and Petroleum  Production - 
The Gulf   of   Alaska,"   dated  August,   1975. We ask t h a t   t h i s   s t a t e m e n t  and t h e  

fo l lowing  appendices be made a p a r t   o f   t h e   r e c o r d   o f   t h i s   h e a r i n g .  

Appendices 1 t o  5, a  524  page document  (2  volumes) d e s c r i b i n g   t h e  

f i s h  and w i l d l i f e   r e s o u r c e s  o f  t h e   G u l f  o f  Alaska. 

Appendices 6 t o  8, a 227 page  document o f  supp lementary   f i sh  and 

w i ld l i fe   da ta ,   wh ich   d iscusses   ex is t ing   pe t ro leum  indus t ry   exper ience 

and the  resources  of   the  Gulf   of   Mexico,   Santa  Barbara Channel  and 

Cook I n l e t ;   t h e   N a t i o n a l   f i s h e r y   s i t u a t i o n   f r o m  1939 t o  1974,  as 

a p p l i c a b l e   t o   f i s h e r y   t r e n d s  where the   pe t ro leum  i ndus t r y   cu r ren t l y  

i s  and i s   n o t   o p e r a t i n g ;  and Gu l f   o f   A laska  demersa l   f i sh  and s h e l l f i s h  

d i s t r i b u t i o n  and  abundance d a t a   f o r   t h e   p e r i o d  1950 t o  1971. 

On beha l f   o f   the   Env i ronment  and Bio logy  Comni t tee  o f   the  Gul f   o f  

Alaska  Operators  Committee I want to   express   our   apprec ia t ion   fo r   the   generous  

responses we rece ived   t o   ou r  many requests   fo r   da ta   f rom many i n d i v i d u a l s   i n  

the  A laska  Depar tment   o f   F ish and Game; Nat ional   Mar ine  F isher ies  Serv ice;  
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surfaces  provided by oil  platforms.  Encrusting organism a l so   t h r ive  on 

these surfaces.  (1 ) 

T h u s ,  the reef   effect  of offshore  platforms,  like other a r t i f i c i a l  

r e e f s ,   i s  an ecological  asset .  The abundant f i s h  around  such s t ruc tu res   i s  

well known in  the Santa  Barbara Channel and in  the Gulf of Mexico. These 

platforms  serve  as   ar t i f ic ia l   reefs  where major fish  populations  are con- 

centrated.  In the Gulf of  Mexico this feature  o f  platforms has been ins t ru-  

mental i n  the development o f  a substantial  sport fishery  off  the  Louisiana 

coast .  ( * )  Whether or n o t  th i s   wi l l  be a measurable  value i n  the Gulf  of  Alaska 

will be determined  only on the  basis of sport   f ishing demand. 

In the Gulf o f  Alaska, we bel ieve  that  mid- and upper-water  pelagic 

f ish  wil l   or ient   to   platforms,  some strongly,  with numbers dictated by seasons 

and available  food.  Studies by the National Marine Fisheries  Service (Klima 

1970),(3)  revealed  that   certain Gulf of Mexico open water  species  such  as 

sardines,  menhaden, and jacks were at t racted  in   great  numbers t o  small s t ruc tures  

positioned  about 50 f e e t  below the surface.  I n  excess  of  10,000 f i s h  were 

a t t rac ted  i n  one day and upwards t o  100,000 af ter   only seven days. 

Diver observations i n  the  Gulf of  Mexico indicate   that  commercial 

quantit ies  estimated  at  up  t o  25 metric  tons  of  fish were a t t rac ted  t o  an 

a r t i f i c i a l   s t r u c t u r e  on one occasion,  and, on s i x   o t h e r s ,   a t   l e a s t  5 metric 

tons were a t t rac ted  d u r i n g  a 20-day study. ( 3 )  I t  is  questionable  that   this 

will  occur w i t h  strongly  migratory  fish  such  as salmon. 

3 .  The e f f ec t  of offshore  platforms  in  reducing the fishable  sea 

f loor  i s  ye t  t o  be examined, b u t  in  terms of fishery  harvests,  is  probably 

s t a t i s t i ca l ly   i n s ign i f i can t .  
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by  the  Bureau  of Land Management f o r   t h i s   G u l f   o f   A l a s k a   l e a s e - s a l e .   I n  

add i t i on ,   sea l   popu la t i ons   ex i s t   nea r   seve ra l   coas ta l   l oca t i ons   wh ich  may 

be considered as p o t e n t i a l   c r u d e   o i l   t e r m i n a l   s i t e s .  These inc lude   popu la t i ons  

a t  Yakutat Bay, I c y  Bay, southern end o f  Kayak Is land,  and the   no r the rn  end 

o f  Montague I s land .  ( 6 )  

Abandonment o f   ha rbo r   sea l  pups by the i r   mo the rs  i s  a common 

occu r rence ,   pa r t i cu la r l y  i f  t h e y   a r e   d i s t u r b e d   b y   h u n t i n g   o r   o t h e r   a c t i v i t i e s  

o f  man, i n c l u d i n g   a i r c r a f t  a n d   b o a t   t r a f f i c .  The s e r i o u s n e s s   o f   t h i s   r e a c t i o n  

as a f u n c t i o n   o f   s e a l   p o p u l a t i o n s   i n   t h e   i m m e d i a t e   v i c i n i t y   o f   t e r m i n a l   s i t e s  

cannot  be f u l l y   e v a l u a t e d   a t   t h i s   t i m e .  Seals will vacate  any  shorel ine  area 

which i s  g r e a t l y   m o d i f i e d   b y   c o n s t r u c t i o n  and fo l l owed   by   i n tense   i ndus t r i a l  

a c t i v i t y .  Measures t o   m i t i g a t e   t h e s e   e f f e c t s  will have t o  be  determined  on 

a s i t e - b y - s i t e   b a s i s .  On the   o the r  hand, seals  may c o n t i n u e   t o  occupy 

p r e v i o u s l y   u t i l i z e d  beacher; o r   r o c k s  some d is tance removed b u t   i n   t h e   g e n e r a l  

a r e a   o f  a s h o r e   f a c i l i t y ,   i . e . ,  one m i l e .  

S t e l l e r  Sea L ions 

S i g n i f i c a n t  sea lion concent ra t ions  have  been i d e n t i f i e d  a t  

seven p o i n t s   a l o n g   t h e   p e r i m e t e r   o f   t h e   a r e a   o f f e r e d   f o r  an OCS lease  sa le .  ( 5 )  

F i v e   o f   t h e s e   c o n c e n t r a t i o n s   a r e   i n   t h e   v i c i n i t y   o f   s i t e s   w h i c h   c o u l d  be  used 

as c r u d e   o i l   t e r m i n a l   s i t e s .  These inc lude   popu la t i ons   a t   S i t kag i   B lu f f s  

a t  Yakutat Bay,  Kayak Is land,  Seal  Rocks  and Porpoise Rocks o f f  Montague 

I s land ,  and a t   F o u n t a i n  Rock o f f   M i d d l e t o n   I s l a n d .  (6) 

The e x i s t e n c e   o f   s u b s t a n t i a l  sea l i o n   p o p u l a t i o n s   a l o n g   t h e  

C a l i f o r n i a   c o a s t  where t h e r e   i s   e x t e n s i v e   b o a t   t r a f f i c   s u p p o r t s   o u r   o p i n i o n  

t h a t ,   i n   g e n e r a l ,   b o a t   t r a f f i c  will have l i t t l e  adverse   e f fec t  on sea l i o n s  

i n   t h e   G u l f   o f   A l a s k a .  On t h e   o t h e r  hand, h e l i c o p t e r   o r   o t h e r   a i r c r a f t  
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t h a t  a h i a h   d e g r e e   o f   c u r i o s i t y  will e x i s t ,   f o l l o w i n g  sonle i n i t i a l  avoidance 

o f   a r e a s   o f  human a c t i v i t y   o r   m a c h i n e r y   n o i s e .  We expect   that   these 

animals will f i n d   t h e   w a t e r  co lumn  beneath  p la t forms  excel lent   f ish ing  grounds.  

I n f l uences  on B i r d s  

Twelve  areas  wi th  major  concentrat ions  occur on the   ma in land   o r  

on o f f s h o r e   i s l a n d s   a d j a c e n t   t o   t h e   b r o a d   a r e a   o f f e r e d   f o r   t h i s  OCS lease-sale.  ( 5  3 )  

In   genera l ,   seab i rd   popu la t ions  will remain   la rge ly   un in f luenced  by   o f fshore  

s t r u c t u r e s  and oepra t ions .   Canad ian   s tud ies   ind ica te   min ima l   d is tu rbance  o f  

seve ra l   spec ies   o f   b i rds   by   he l i cop te rs ;  however, a i r c r a f t   a c t i v i t y  can  be 

programmed to  avoid  nest incr  and c o l o n i a l   r o o s t i n g  i n  d a y - t o - d a y   t r a f f i c .  

It i s   n o t   a n t i c i p a t e d   t h a t   b o a t   a c t i v i t y  accompanying OCS a c t i v i t i e s  will 

pose  any s t r e s s  on seab i rd   co lon ies .  

Any p roduc t i on ,   s to rage   o r   p rocess ing   f ac i l i t i es   cons t ruc ted  

onshore   shou ld   i nvo l ve   cons ide ra t i on   o f   b i rd   b reed ing  and r o o s t i n g  and 

f o r a g i n g   s i t e s   i n   o r d e r   t o   r e d u c e   t h e   d i s t u r b a n c e   o f  such  areas t o  a  minimum. 

I n  some i n s t a n c e s   t h e   c o n f l i c t s  may be obvious,  such as a c o n s t r u c t i o n   s i t e  

i n   t h e  immediate v i c i n i t y   o f  a la rge   b reed ing   co lony  or  eel  grass  bed,  or  

less  obvious,  such as t h e   f i l l i n g   o f   i n t e r t i d a l  mud f l a t s   w h i c h  may serve 

as  a fo rag ing   a reas   fo r   shoreb i rds .  

Those species  which  tend  to  be  most v u l n e r a b l e   t o  human d i s t u r -  

bances a r e   t h e   c o l o n i a l   n e s t i n g   s p e c i e s   w h i c h   n e s t   i n  exposed s i t e s .   A d u l t s  

f r i g h t e n e d   o f f   n e s t s   l e a v e   t h e i r  young  vu lnerable  to   exposure and p reda t ion .  

Knowledge o f  t h e   s e n s i t i v i t y   o f   t h e s e   b i r d s   t o   s u c h   f a c t o r s  will l e a d   t o  

opera t iona l   p lans   des igned  to  limit o r   a v o i d  any  adverse  ef fects on t h e i r  

populat ions.  
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f o r  8 y e a r s   b e f o r e   j o i n i n g   C h e v r o n  Oil F i e l d   R e s e a r c h  Company  19 

~~ y e a r s   a g o .  

I am a member o f   t h e   A m e r i c a n   C h e m i c a l   S o c i e t y ,   T h e   S o i l  

S c i e n c e   S o c i e t y   o f   A m e r i c a .   t h e   A m e r i c a n   S o c i e t y   o f   A g r o n o m y ,  a 

m e m b e r   a n d   F e l l o w   o f   t h e   A m e r i c a n   A s s o c i a t i o n   f o r   t h e   A d v a n c e m e n t  

o f   S c i e n c e ,   t h e   S o c i e t y   o f   P e t r o l e u m   E n g i n e e r s   a n d   s e v e r a l   h o n o r a r y  

s o c i e t i e s .  I h a v e   p u b l i s h e d   o v e r  40  p a p e r s   c o v e r i n g  a v a r i e t y   o f  

s u b j e c t s   i n   s c i e n t i f i c   j o u r n a l s   a n d  I h a v e  a number o f  U. S .  and  

f o r e i g n   p a t e n t s .  

F o r   o v e r   f i v e   y e a r s  I h a v e   d e v o t e d  my t i m e   a l m o s t   e x c l u s i v e l y  

t o  a s t u d y   o f   p e t r o l e u m   i n   t h e   m a r i n e   e n v i r o n m e n t .  I a s s i s t e d   i n  

t h e   p l a n n i n g   a n d   c o o r d i n a t e d   t h e   e x t e n s i v e   c h e m i c a l   a n d   b i o l o g i c a l  

s t u d i e s   c o n d u c t e d   d u r i n g   a n d   f o l l o w i n g   t h e   1 9 7 0   C h e v r o n   o i l   s p i l l  

i n   t h e   G u l f   o f   M e x i c o .  I p e r f o r m e d  a s i m i l a r   f u n c t i o n   f o l l o w i n g  

t h e   c o l l i s i o n   o f   t h e   t a n k e r s   i n  San F r a n c i s c o   B a y   i n   1 9 7 1 .  I 

s e r v e d   o n   t h e   S t e e r i n g   C o m m i t t e e   o f   t h e   N a t i o n a l   A c a d e m y   o f  

L 
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S c i e n c e s   P a n e l   o n   I n p u t s ,   F a t e s ,   a n d   E f f e c t s   o f   P e t r o l e u m   i n   t h e  

M a r i n e   E n v i r o n m e n t   w h i c h   r e s u l t e d   i n   t h e   r e c e n t  NAS p u b l i c a t i o n  

" P e t r o l e u m   i n   t h e   M a r i n e   E n v i r o n m e n t " .   F o r   t h e   p a s t   f o u r   y e a r s  I 

h a v e   b e e n   a s s o c i a t e d   w i t h   t h e   A m e r i c a n   P e t r o l e u m   I n s t i t u t e ' s  

C o m m i t t e e   o n   F a t e   a n d   E f f e c t s   o f  Oil i n   t h e   E n v i r o n m e n t .  I h a v e  

a l s o   s e r v e d   o n   v a r i o u s   o t h e r   e n v i r o n m e n t a l   a n d   s c i e n c e   a d v i s o r y  

c o m m i t t e e s .  

INTRODUCTON 

Today  I will r e v i e w   w h a t   h a p p e n e d   t o   c r u d e   o i l   d u r i n g  a 

m a j o r   o i l   s p i l l   a s   r e v e a l e d   b y   s t u d i e s   d u r i n g   a n d   f o l l o w i n g   t h e  

C h e v r o n   G u l f   C o a s t   s p i l l   a n d   r e l a t e   t h e s e   r e s u l t s   t o   t h e   n o r t h e r n  

G u l f   o f   A l a s k a   t o   p r e d i c t   w h a t   w o u l d   h a p p e n   t o   t h e   o i l   i n   t h e  

u n l i k e l y   e v e n t   t h a t  a m a j o r   s p i l l   s h o u l d   o c c u r .   B e f o r e   u n d e r t a k i n g  

t h i s   I ' d   l i k e   t o   r e v i e w  some g e n e r a l   o b s e r v a t i o n s   c o n c e r n i n g  

o f f s h o r e   c r u d e   o i l   s p i l l s .  

As  shown i n   S l i d e  1, t h e   p r o b a b i l i t y   o f  a m a j o r   o i l   s p i l l   i s  

l o w .   T h e r e   h a v e   b e e n   o n l y   t h r e e   m a j o r   s p i l l s   f r o m   o f f s h o r e  

p r o d u c t i o n   p l a t f o r m s   i n   t h e   d r i l l i n g   o f   a p p r o x i m a t e l y   1 9 , 0 0 0  

w e l l s   i n   t h e  U . S .  o f f s h o r e .  

B a s e d   u p o n   t h e   a m o u n t   o f   o i l   d i s c h a r g e d   d u r i n g   t h e s e   t h r e e  

m a j o r   s p i l l s ,  i t  i s   p r e d i c t e d   t h a t  i f  a m a j o r   s p i l l   o c c u r s   i n   t h e  

G u l f   o f   A l a s k a ,  it p r o b a b l y  will r a n g e   f r o m  20,000 t o   1 0 0 , 0 0 0  

b a r r e l s .  

B a s e d   u p o n   p a s t   e x p e r i e n c e ,  a m a j o r   o i l   d i s c h a r g e   f r o m   a n  

- o P f s h o r e   p l a t f o r m  may l a s t   f o r   s e v e r a l   w e e k s   a n d   p o s s i b l y   f o r  a 

m o n t h   o r   t w o .  
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D u r i n g   t h e   p e r i o d   o f   o i l   d i s c h a r g e ,  i t  i s  o b v i o u s   t h a t   t h e  

h i g h e s t   c o n c e n t r a t i o n s   o f   o i l  will a l w a y s   b e   a t   t h e   p o i n t   o f  

d i s c h a r g e .  

To d a t e   t h e   a m o u n t   o f   o i l   d i s c h a r g e d   t o   t h e   m a r i n e   e n v i r o n m e n t  

f r o m   o f f s h o r e   s p i l l s   h a s   b e e n   l e s s   t h a n  2 %  t h a t   o f   t h e   t o t a l  

p e t r o l e u m   i n p u t   ( N a t i o n a l   A c a d e m y   o f   S c i e n c e s ,   1 9 7 5 ) .  As o f f s h o r e  

p r o d u c t i o n   i n c r e a s e s ,   t h e   a m o u n t   o f   o i l   d i s c h a r g e d  may i n c r e a s e ,  

b u t   p r o b a b l y  will r e m a i n  a s m a l l   f r a c t i o n   c o m p a r e d   w i t h   t o t a l  

i n p u t   t o   t h e   o c e a n s .  It m a y   e v e n   b e c o m e   l e s s   b e c a u s e   o f   i m p r o v e d  

d r i l l i n g   p r a c t i c e s ,   a n d   t h e   e m p l o y m e n t   o f   f a i l - s a f e   v a l v e s   i n   t h e  

o i l   w e l l s .  

A s  will b e   d i s c u s s e d   i n   o t h e r   t e s t i m o n y ,   t h e   o n l y   d o c u m e n t e d  

a d v e r s e   e f f e c t s   f r o m   m a j o r   c r u d e   o i l   s p i l l s   h a v e   b e e n   t o  some 

s p e c i e s   o f   i n t e r t i d a l   o r g a n i s m s   w h e n   o i l   s t r a n d e d   o n   t h e   s h o r e  

( S t r a u g h a n ,   1 9 7 1 ) ,   a n d   t o   s e a   b i r d s  i f  t h e y   w e r e   p r e s e n t .   T h e r e f o r e ,  

e f f o r t s   s h o u l d   b e  made t o   r e d u c e   t h e   s t r a n d i n g   o f   o i l   t o   a n  

a b s o l u t e   m i n i m u m .  I will l a t e r   i n  my t e s t i m o n y   m a k e   c o m m e n t s  

c o n c e r n i n g  a m e t h o d   f o r   m i n i m i z i n g   p o s s i b l e   i m p a c t s   o f   o i l .  

Some p u b l i c a t i o n s   w h i c h   h a v e   t r e a t e d   t h e   i s s u e   o f   m o v e m e n t  

o f  o i l   s p i l l s   h a v e   n o t   g i v e n   a d e q u a t e   r e c o g n i t i o n   t o   t h e   n u m e r o u s  

c h a n g e s   w h i c h   o i l   u n d e r g o e s   w h e n   d i s c h a r g e d   t o   t h e   m a r i n e   e n v i r o n m e n t .  

I n d e e d ,  some s t u d i e s   o n   t h e   s u b j e c t   h a v e   a s  a m a j o r   a s s u m p t i o n ,  

t h e   p r o p o s i t i o n   t h a t   o n c e   o i l   i s   s p i l l e d ,  i t  will c o n t i n u e   t o  

d r i f t   a r o u n d   t h e   o c e a n   e s s e n t i a l l y   u n c h a n g e d   f o r  50 o r   e v e n   1 0 0  

d a y s .   T h i s   a s s u m p t i o n  i s  c l e a r l y  a f a l s e   o n e ,   a n d  i t  l e a d s   t o  

u n r e a l i s t i c   o i l   s p i l l   t r a j e c t o r i e s   a n d   h y p o t h e s e z e d   a d v e r s e  

i m p a c t s   o f   t h e   o i l .  



-4- 

I w i s h   t o   d e v o t e   t h e   m a j o r   p o r t i o n   o f  my t e s t i m o n y   t o   t h e  

numerous   changes  o i l   u n d e r g o e s   b e f o r e   d i s c u s s i n g   p o s s i b l e   o i l  

s p i l  

t h e  

s p i l  

1 s   a n d   o i l   s p i l l   t r a j e c t o r i e s   i n   t h e   p r o p o s e d   l e a s e   a r e a s   o f  

n o r t h e r n   G u l f   o f   A l a s k a .  

A l t h o u g h   l a b o r a t o r y   s t u d i e s ,   v i s u a l   o b s e r v a t i o n   o f   s m a l l   o i l  

1 s   a t   s e a ,   a n d   o i l   s p i l l   m o d e l s   p r o v i d e  some i n f o r m a t i o n ,   t h e  

e x t r a p o l a t i o n   o f   t h e   r e s u l t s   o f   t h e s e   s t u d i e s   t o  a m a j o r   s p i l l  

s i t u a t i o n   i s   l a r g e l y   s p e c u l a t i o n .  I b e l i e v e   t h a t   t h e   b e s t   p r e d i c t i o n  

o f  w h a t   m i g h t   h a p p e n   i n   t h e   e v e n t   o f  a m a j o r   s p i l l   i n   t h e   G u l f   o f  

A l a s k a  i s  t o   e x t r a p o l a t e   o b s e r v e d   r e s u l t s   f r o m  a m a j o r   c r u d e   o i l  

s p i l l   ( M c A u l i f f e   e t   a l ,   1 9 7 5 )   w i t h   p r o p e r   m o d i f i c a t i o n s   f o r   t h e  

d i f f e r e n t   e n v i r o n m e n t   i n   t h e   n o r t h e r n   G u l f   o f   A l a s k a .  

When o i l   i s   d i s c h a r g e d   t o   t h e   m a r i n e   e n v i r o n m e n t ,  i t  u n d e r g o e s  

a number o f  r a p i d   p h y s i c a l   c h a n g e s   i n c l u d i n g   s p r e a d i n g ,   d i s p e r s i o n ,  

e v a p o r a t i o n ,   s o l u t i o n ,   s e d i m e n t a t i o n ,   a n d   e m u l s i f i c a t i o n .   B e g i n n i n g  

i m m e d i a t e l y ,   b u t   p r o c e e d i n g   a t   s l o w e r   r a t e s ,   a r e   o t h e r   c r u d e   o i l  

a l t e r a t i o n s   i n c l u d i n g   b i o d e g r a d a t i o n ,   p h o t o - o x i d a t i o n ,   a n d   i n c o r p o r a -  

t i o n   b y   m a r i n e   o r g a n i s m s   o t h e r   t h a n   b a c t e r i a .  

O f  t h e   t h r e e   m a j o r   o f f s h o r e   p l a t f o r m   s p i l l s ,   c h e m i c a l   a n d  

b i o l o g i c a l   s t u d i e s   w e r e   c o n d u c t e d   o n l y   f o r   t h e   S a n t a   B a r b a r a   a n d  

C h e v r o n   G u l f   o f   M e x i c o   s p i l l s .   T h e   C h e v r o n   s t u d y  was o n e   o f   t h e  

m o s t   c o m p r e h e n s i v e   a n d   d i a g n o s t i c   i n v e s t i g a t i o n s   e v e r  made o f   a n  

o f f s h o r e   c r u d e   o i l   s p i l l .  We b e l i e v e   t h a t   r e f e r e n c e   t o   t h i s  

i n v e s t i g a t i o n   a n d   t o   t h e  s u m m a r y   p a p e r   p u b l i s h e d   i n   t h e   P r o c e e d i n g s  

o f   t h e   1 9 7 5   C o n f e r e n c e   o n   P r e v e n t i o n   a n d   C o n t r o l   o f  Oil P o l l u t i o n  

h e l d   i n  San F r a n c i s c o   i n   M a r c h   w o u l d   b e   u s e f u l   t o   t h e  BLM i n  

c o n n e c t i o n   w i t h   t h e   p r e p , a r a t i o n   o f   t h e   f i n a l   e n v i r o n m e n t a l   i m p a c t  

s t a t e m e n t .  
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M A I N  P A S S  BLOCK 41   O IL   SP ILL  

C h e v r o n   p r o d u c t i o n   p l a t f o r m  C ,  M a i n   P a s s   B l o c k   4 1  Oil F i e l d ,  

l o c a t e d   1 1   m i l e s   e a s t   o f   t h e   M i s s i s s i p p i   R i v e r   D e l t a   i n   4 0  f t  o f  

w a t e r ,   c a u g h t   f i r e   F e b r u a r y   1 0 ,   1 9 7 0 .  On M a r c h   1 0   t h e   f i r e  was 

s u c c e s s f u l l y   e x t i n g u i s h e d   a n d   o i l  was d i s c h a r g e d   u n t i l   M a r c h  31 

when t h e   l a s t   w e l l s   w e r e   b r o u g h t   u n d e r   c o n t r o l .   D u r i n g   t h i s  

t h r e e - w e e k   p e r i o d ,   a n   e s t i m a t e d   3 5 , 0 0 0   t o   6 5 , 0 0 0   b b l s   o f   c r u d e  

o i l  was d i s c h a r g e d .   A s s u m i n g   t h e   h i g h e r   v a l u e ,   t h e   i n i t i a l   r a t e  

o f   d i s c h a r g e  was a p p r o x i m a t e l ,  

d u r i n g   t h e   f i n a l   w e e k .  As a 

a n d   o i l   s p i l l ,   2 , 0 0 6   b b l s   o f  

w a t e r   a n d   s p r a y e d   o n   t h e   p l a t  

y 6,000 B / D ,  d e c r e a s i n g   t o   1 , 5 0 0  B / O  

s a f e t y   p r e c a u t i o n   d u r i n g   t h e   f i r e  

c h e m i c a l   d i s p e r s a n t s   w e r e   m i x e d   i n  

f o r m   a n d   s u r r o u n d i n g   w a t e r   s u r f a c e .  

The a d d i t i o n   o f   c h e m i c a l   d i s p e r s a n t s   ( s u r f a c t a n t s )   b r e a k s   t h e   o i l  

i n t o   s m a l l   d r o p l e t s   w h i c h   d o   n o t   s t i c k   t o   e a c h   o t h e r ,   b u t   m i x  

i n t o   w a t e r .  An e v e r y d a y   e x a m p l e   o f   a n   e m u l s i o n   i s   c r e a m .  It i s  

a n   e m u l s i o n  o f  b u t t e r f a t   i n   w a t e r   a n d  i t  d i s p e r s e s   w h e n   a d d e d   t o  

c o f f e e .  

S l i d e  2 s h o w s   t h e   M i s s i s s i p p i   R i v e r   D e l t a   r e g i o n   a n d   t h e  

l o c a t i o n   o f   t h e   M a i n   P a s s   B l o c k  41 C P l a t f o r m .  Shown  on   t he  

s l i d e   i s  a c o m p o s i t e   o f   t h e   s u r f a c e   o i l   s l i c k   d u r i n g   t h e   t h r e e -  

w e e k   p e r i o d   o f   o i l   d i s c h a r g e .  On m o s t   d a y s   t h e   s l i c k  w a s   a b o u t  

s i x   t o   n i n e   m i l e s   i n   l e n g t h   a n d   1 . 0   t o   1 . 5   m i l e s   w i d e .  On t w o  

d a y s ,   w i t h   r e l a t i v e l y   c a l m   w e a t h e r ,   t h e   s u r f a c e   s l i c k  was o b s e r v e d  

40 m i l e s   t o   t h e   s o u t h   a n d   o n   a n o t h e r   d a y  it e x t e n d e d  a s i m i l a r  

d i s t a n c e   t o   t h e   e a s t .  
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A p p r e c i a b l e   a m o u n t s   o f   o i l   w e r e   e m u l s i f i e d   b y   t h e   d i s p e r s a n t s .  

T h i s   e m u l s i f i e d   p l u m e   e x t e n d e d   n o   m o r e   t h a n  1.0 t o   1 . 5   m i l e s   f r o m  

t h e   p l a t f o r m   w h i c h   w o u l d   b e   w i t h i n   t h e   s m a l l   c i r c l e   d r a w n   a r o u n d  

t h e   p l a t f o r m   o n   t h e  map. 

D u r i n g   t h e   l a s t   f i v e   d a y s   o f   t h e   s p i l l ,   w a t e r   s a m p l e s   w e r e  

c o l l e c t e d   i n   t h e   i m m e d i a t e   v i c i n i t y   o f   t h e   p l a t f o r m   a n d   o u t w a r d  

a t   d i s t a n c e s   u p   t o   3 0   m i l e s .   W a t e r   s a m p l e s   w e r e   c o l l e c t e d   f r o m  

n e a r - s u r f a c e ,   m i d - d e p t h ,   a n d   n e a r - b o t t o m .  On t h r e e   d a y s ,   w a t e r  

s a m p l e s   w e r e   c o l l e c t e d   i n   t h e   e m u l s i f i e d   o i l   p l u m e   i n   a r e a s   w h i c h  

v i s u a l l y   h a d   t h e   h i g h e s t   c o n c e n t r a t i o n s   o f   o i l - i n - w a t e r   e m u l s i o n  

i n   t h e   n e a r - s u r f a c e   w a t e r s .  

F o l l o w i n g   t h e   s p i l l  a l a r g e   n u m b e r   o f   b o t t o m   s e d i m e n t  

s a m p l e s   w e r e   c o l l e c t e d   f o r   h y d r o c a r b o n   a n d   b e n t h i c   o r g a n i s m  

a n a l y s i s   t h r o u g h o u t   t h e   s t u d y   a r e a   e x t e n d i n g   n o r t h   a s   f a r   a s  

n o r t h e r n   C h a n d e l e u r   S o u n d   a n d   s o u t h   a r o u n d   t h e   M i s s i s s i p p i   R i v e r  

D e l  t a .  

F o r  a y e a r   f o l l o w i n g   t h e   s p i l l ,  a l a r g e   n u m b e r   o f   t r a w l s  

c o l l e c t e d   f i s h ,   s h r i m p ,   a n d   c r a b s .   T h e   t r a w l s   w e r e   m a d e   p r i n c i p a l l y  

b e t w e e n   t h e   p l a t f o r m   a n d   t h e   d e l t a   i n   o r d e r  t o  i n t e r c e p t   s h r i m p  

t h a t   w o u l d   h a v e   m i g r a t e d   t h r o u g h   t h e   o i l   s p i l l   a r e a .  

W a t e r .   s e d i m e n t ,   b e n t h i c ,   a n d   t r a w l   s a m p l e s   w e r e   a p p r o p r i a t e l y  

a n a l y z e d   a n d   t h e   n e x t   s l i d e s   s h o w   w h a t   h a p p e n e d   t o   t h e   o i l .   B a s e d  

u p o n   t h e   c r u d e   o i l   c o m p o s i t i o n   a n d   v e r i f i e d   b y   g a s   c h r o m a t o g r a p h i c  

a n a l y s i s   o f   o i l   s a m p l e s   c o l l e c t e d   f r o m   t h e   w a t e r   s u r f a c e   ( S l i d e  3 ) ,  

b e t w e e n  2 5  and  30% o f   t h e   o i l   e v a p o r a t e d   i n t o   t h e   a t m o s p h e r e  

d u r i n g   t h e   f i r s t  2 4  h o u r s .   B e t w e e n   1 0   a n d  20% o f   t h e   o i l  was 
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s k i m m e d   f r o m   t h e   w a t e r   s u r f a c e   e v e n   t h o u g h   t h e   r e c o v e r y   d e v i c e s  

w e r e   f a r   l e s s   e f f i c i e n t   t h a n   t h o s e   w h i c h   a r e   a v a i l a b l e  now,  more 

t h a n  5 y e a r s   l a t e r .  

H y d r o c a r b o n s   d i s s o l v e d   i n   t h e   w a t e r   c o l u m n   w e r e   f o u n d   o n l y  

i n   t h e   p l a t f o r m   v i c i n i t y   i n   t h e   e m u l s i f i e d   o i l   p l u m e .  All o t h e r  

w a t e r s   c o n t a i n e d   d i s s o l v e d   h y d r o c a r b o n s   i n   c o n c e n t r a t i o n s   o f   l e s s  

t h a n   o n e   p a r t   p e r   b i l l i o n   ( p p b ) .   T h e   d i s s o l v e d   h y d r o c a r b o n s   w e r e  

l o w - m o l e c u l a r   w e i g h t   ( l e s s   t h a n   1 0   c a r b o n   a t o m s   i n   t h e   m o l e c u l e )  

w i t h   a b o u t   o n e - h a l f   t h e   d i s s o l v e d   c o n s t i t u e n t s   b e i n g   l o w - m o l e c u l a r  

w e i g h t   a r o m a t i c   h y d r o c a r b o n s - - b e n z e n e ,   t o l u e n e ,   x y l e n e s ,   a n d  

t r i m e t h y l b e n z e n e s .   T h e s e   l o w - m o l e c u l a r   w e i g h t   a r o m a t i c   h y d r o c a r b o n s  

a r e   c o n s i d e r e d   t o   b e   t o x i c   t o   b i o l o g i c a l   l i , f e .   N o t e ,   ( S l i d e  3 )  t h a t  

t h e   d i s s o l v e d   h y d r o c a r b o n   c o n c e n t r a t i o n s   a t   t h e   p l a t f o r m   r a n g e d  

f r o m  .02  t o   0 . 2  ppm d e c r e a s i n g   t o  0.002 ppm ( 2  p p b )   a t   a p p r o x i m a t e l y  

o n e   m i l e .  On o n e   d a y ,   d i s s o l v e d   h y d r o c a r b o n s   w e r e   o b s e r v e d   i n  

m i d - d e p t h   a n d   n e a r - b o t t o m   w a t e r s   n e a r   t h e   p l a t f o r m   i n   t h e  2 t o  5 

p p b   r a n g e .   F r o m   t h e   d i m e n s i o n s   o f   t h e   e m u l s i f i e d   o i l   p l u m e ,   t h e  

d i s s o l v e d   h y d r o c a r b o n   c o n c e n t r a t i o n s  i n  t h e   w a t e r ,   t h e   r a t e   o f  

o i l   d i s c h a r g e ,   a n d   w a t e r   c u r r e n t ,  i t  was p o s s i b l e   t o   c a l c u l a t e  

t h e   a m o u n t   o f   o i l   t h a t   d i s s o l v e d   i n   w a t e r .   T h e   a m o u n t   d i s s o l v e d  

a v e r a g e d   0 . 1 5 %   d u r i n g   t h e   f i r s t   t w o   h o u r s .   B e c a u s e   t h e   e m u l s i o n  

d r o p l e t s   w e r e   s m a l l ,   t h e   r a t e   o f   s o l u t i o n   w o u l d   h a v e   b e e n   r a p i d  

i n i t i a l l y   a n d   t h a n   d e c r e a s e d   w i t h   t i m e .   T h e r e f o r e ,  it i s  e s t i m a t e d  

t h a t   l e s s   t h a n   1 %  o f  t h e   o i l   d i s s o l v e d   t h e   f i r s t   d a y .  
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S l i d e  4 s u m m a r i z e s   w h a t   h a p p e n e d   t o   p o r t i o n s   o f   t h e   o i l .  

T h e   c o n c e n t r a t i o n s   o f   o i l   i n   t h e   e m u l s i o n   p l u m e   r a n g e d   f r o m  2 t o  

60  ppm a t   t h e   p l a t f o r m   a n d   d e c r e a s e d   t o  1 ppm a t   o n e   m i l e .   T h e  

o i l  was n o t   f o u n d   i n   m i d - d e p t h   ( 2 0  f t )  s a m p l e s   u n d e r   t h e   e m u l s i o n  

p l u m e ,   s h o w i n g   t h a t   e m u l s i f i e d   o i l  was o n l y   i n   t h e   n e a r - s u r f a c e  

w a t e r s .   A g a i n ,   k n o w i n g   t h e   d i m e n s i o n s   o f   t h e   e m u l s i o n   p l u m e ,  

c o n c e n t r a t i o n s ,   a n d   f l o w   r a t e s ,  it was p o s s i b l e   t o   c a l c u l a t e   t h a t  

f r o m   1 0   t o   5 0 %  o f  t h e   o i l  was e m u l s i f i e d .  

A n a l y s i s   o f   n u m e r o u s   s e d i m e n t   s a m p l e s   b y   g a s   c h r o m a t o g r a p h y  

d o c u m e n t e d   t h a t   c r u d e   o i l   s e t t l e d   t o   t h e   b o t t o m   o n l y   w i t h i n  a 

f i v e - m i l e   r a d i u s   o f   t h e   p l a t f o r m .   T h e   c o n c e n t r a t i o n s   f o r   t h e  

'1 2-'33 
f o r   t o t a l   o i l   a r e  s h o w n   r a n g i n g   f r o m   1 2 5   t o   6 2 5   m g / l   f o r   t h e  

h i g h e s t   v a l u e s   w i t h   m e a n   v a l u e s   o f   3 1   a n d   1 5 1   m g / l   o f   s e d i m e n t .  

To o b t a i n   a n   a d e q u a t e   a m o u n t   o f   s e d i m e n t   f o r   o i l   a n a l y s i s ,  

t h e   t o p   1 . 5   i n c h   i n t e r v a l   o f   2 . 0   i n c h   d i a m e t e r   c o r e s  was e x t r a c t e d .  

T h e   n e x t   l o w e r   1 . 5   i n c h   c o r e   i n t e r v a l   a n a l y z e d   d i d   n o t   c o n t a i n  

M a i n   P a s s   B l o c k   4 1   c r u d e   o i l ,   t h e r e b y   s h o w i n g   t h a t   t h e   s e d i r n e n t e d  

o i l  w a s   f o u n d   o n l y   i n   u p p e r   1 . 5   i n c h e s   o f   s e d i m e n t .  

h y d r o c a r b o n   f r a c t i o n   m e a s u r e d   b y   g a s   c h r o m a t o g r a p h y   a n d  

T h e   r e m a i n i n g   o i l ,   n o t   a c c o u n t e d   f o r ,   i s   t h o u g h t   t o   h a v e  

d i s p e r s e d   t h r o u g h o u t   t h e   w a t e r   c o l u m n   a n d   p o s s i b l y   s e d i m e n t e d .  

It was d i l u t e d   t o   s u c h   l o w   c o n c e n t r a t i o n s   a s   t o   b e   i m m e a s u r a b l e .  

I n   a d d i t i o n   t o   t h e s e   w e a t h e r i n g   p r o c e s s e s ,   b i o d e g r a d a t i o n  

was o c c u r i n g .  ~ 

S l i d e  5 c o m p a r e s   t h e   g a s   c h r o m a t o g r a m   f o r   o i l   c o l l e c t e d   f r o m  

t h e   w a t e r ' s   s u r f a c e   a b o u t   0 . 5   m i l e   f r o m   t h e   p l a t f o r m   w i t h   c h r o m a t o -  

grams o f   o i l   i n   s e d i m e n t   s a m p l e s   l o c a t e d   n e a r   t h e   p l a t f o r m .   T h e   t o p  
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c h r o m a t o g r a m   o f   t h e   p a r t i a l l y   w e a t h e r e d   o i l   ( l o s s   o f   h y d r o c a r b o n s  

b e l o w   n o r m a l   C 1 3 )   h a s   m a r k e d   n o r m a l   a l k a n e   p e a k s   s t i c k i n g   u p   l i k e  

f i n g e r s   a n d   n u m b e r e d   f r o m   1 3   t h r o u g h   3 5 .   H y d r o c a r b o n   o x i d i z i n g  

b a c t e r i a ,   f o u n d   i n   a l l   m a r i n e   w a t e r s ,   a p p a r e n t l y   s t a r t e d   t o  

b i o d e g r a d e   t h e   o i l   i m m e d i a t e l y   a s   s h o w n   i n   t h e   b o t t o m  2 c h r o m a t o g r a m s .  

T h e   n o r m a l   a l k a n e   p e a k s   a r e   m u c h   r e d u c e d   i n   t h e   o i l   e x t r a c t e d  

f r o m  a s e d i m e n t   s a m p l e   c o l l e c t e d  2 m i l e s   s o u t h   o f   t h e   p l a t f o r m  

o n e   w e e k   a f t e r   t h e   s p i l l ,   a n d   t h e y   a r e   e s s e n t i a l l y   g o n e   f r o m   t h e  

o i l   i n   t h e   s e d i m e n t   s a m p l e   t a k e n   o n e   m o n t h   a f t e r   t h e   s p i l l  3 

m i l e s   s o u t h   o f   t h e   p l a t f o r m .   T h e   s m a l l   n o r m a l   a l k a n e   p e a k s  

v i s i b l e   i n   t h e   b o t t o m   c h r o m a t o g r a m   i n   t h e  C 2 7 - C 3 5  r e g i o n   a r e   o f  

b i o g e n i c   o r i g i n .  

A d d i t i o n a l   e v i d e n c e   o f   w e a t h e r i n g   i s   s h o w n   i n   S l i d e  6 .  Oil 
~~ 

f r o m   M a i n   P a s s   B l o c k   4 1   i d e n t i f i e d   b y   g a s   c h r o m a t o g r a p h y  was 

m e a s u r e d   a t   t h r e e   l o c a t i o n s   a f t e r   t h e   s p i l l   a n d   r a n g e d   f r o m   5 0   t o  

1 2 5  ppm. S a m p l e s   c o l l e c t e d   a t   t h e s e  same l o c a t i o n s   ( w i t h i n   1 0   t o  

1 5  f t  b y   a c c u r a t e   R a y d i s t   n a v i g a t i o n )   1 1   m o n t h s   l a t e r   h a d   o i l  

c o n t e n t s   f r o m  3 t o  6 m g / l   ( p p m ) .   T h e s e   c o n c e n t r a t i o n s   a r e  

a p p r o x i m a t e l y   e q u a l   t o   b a c k g r o u n d   v a l u e s   f o r   s e d i m e n t s   f r o m   t h i s  

p a r t   o f   t h e   M i s s i s s i p p i   D e l t a .  

A l t h o u g h  my t e s t i m o n y   i s   p r i n c i p a l l y   t o   d o c u m e n t   w h a t  

h a p p e n e d   t o   t h e   o i l   d i s c h a r g e d   d u r i n g   t h e   C h e v r o n   s p i l l ,  I do 

w i s h   t o  make a f e w   c o m m e n t s   a b o u t   t h e   o b s e r v e d   e f f e c t s   o f   t h e  

o i l   d i s c h a r g e   o n   m a r i n e   l i f e .  

We h a v e   j u s t   s h o w n   t h a t   t h e   c o n c e n t r a t i o n s   o f   d i s s o l v e d  

h y d r o c a r b o n s   a n d   o i l   e m u l s i f i e d   i n   t h e   w a t e r   c o l u m n   w e r e   r e l a t i v e l y  

l o w   a n d   d i l u t e d   v e r y   r a p i d l y .   W i t h  a c u r r e n t   o f   0 . 5   k n o t ,   t h e  
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c o n c e n t r a t i o n s   b e c a m e   l e s s   t h a n  1 ppb a t  t h e  e n d  of  a two-hour  

p e r i o d   o n e   m i l e   f r o m  t h e  p l a t f o r m .   T h u s ,  even p l a n k t o n i c   o r g a n i s m s  

moving  with t h e  w a t e r   c o n t a i n i n g   e m u l s i f i e d   o i l   w e r e   s u b j e c t e d   t o  

l o w   h y d r o c a r b o n   c o n c e n t r a t i o n s   f o r  a v e r y   s h o r t   p e r i o d   o f  time - 
s h o r t   c o m p a r e d  w i t h  b i o a s s a y  t e s t s  which a r e   n o r m a l l y   c o n d u c t e d  

f o r  4 d a y s .   B i o a s s a y   d a t a  c i t e d  by t h e  d r a f t  EIS and i n  Marine  

B ioassays   Workshop   P roceed ings ,   1974 ,   show  tha t  much h i g h e r  

c o n c e n t r a t i o n s   o f   o i l   a n d   d i s p e r s e d   o i l   a r e   r e q u i r e d   t o   c a u s e  

h a l f - k i l l  o f  t e s t  o r g a n i s m s ,  i n c l u d i n g  eggs, l a r v a e ,   a n d   j u v e n i l e  

s t a g e s  . 
B i o a s s a y  t e s t s  u s i n g  s i x   d i f f e r e n t   s p e c i e s   o f   o r g a n i s m s  

were c o n d u c t e d  w i t h  Main Pass   Block 41 c rude  o i l   a n d  t h e  two 

d i s p e r s a n t s  used d u r i n g  t h e  o i l   d i s c h a r g e   p e r i o d .  The c o n c e n t r a t i o n s  

o f  o i l  a n d   e m u l s i f i e d   o i l   r e q u i r e d   t o   c a u s e   o n e   h a l f - k i l l   w e r e  

much h i g h e r  t h a n  t h e  c o n c e n t r a t i o n s   m e a s u r e d   i n  t h e  s e a   w a t e r   a t  

t h e  t i m e   o f  t h e  s p i l l ,  and t h e  e x p o s u r e   t i m e  was 4 d a y s .  These 

d a t a   w o u l d   p r e d i c t  no m e a s u r a b l e   e f f e c t   f r o m  the  o i l  a n d   e m u l s i f i e d  

o i l  o n   m a r i n e   l i f e .  This  c o n c l u s i o n  was   conf i rmed  because  no 

d e a d   o r   d i s t r e s s e d   o r g a n i s m s  were o b s e r v e d  d u r i n g  t h e  s p i l l .  

D i v e r s  were u n d e r  t h e  p l a t f o r m  on s e v e r a l   o c c a s i o n s  a n d  o b s e r v e d  

f i s h ,   s h r i m p ,   a n d   o t h e r   m a r i n e   l i f e   w i t h  no e v i d e n c e   o f  d i s t r e s s .  

P l a n k t o n i c   o r g a n i s m s  were e x p o s e d   t o   l o w   c o n c e n t r a t i o n s   o f  

o i l   f o r  a s h o r t   p e r i o d   o f   t i m e  a n d  m o b i l e   o r g a n i s m s   c a n   l e a v e  t h e  

a r e a ,  b u t  b e n t h i c  o r g a n i s m s   l i v i n g   o n   a n d  i n  t h e   b o t t o m   s e d i m e n t s  

a r e   s e d e n t a r y .  They were subjec ted  t o   p o s s i b l e   e f f e c t s   f r o m  t h e  

o i l   f o r  t h e  e n t i r e  d i s c h a r g e   p e r i o d .  Over 550 s p e c i e s   o f   b e n t h i c  

o r g a n i s m s  were i d e n t i f i e d  i n  2 3 3  b e n t h i c  s a m p l e s   t h r o u g h o u t  t h e  
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s t u d y   a r e a .   W i t h i n   s e a s o n a l   v a r i a t  

a n d   p o s s i b l y   o t h e r   e n v i r o n m e n t a l   p a  

t o   m e a s u r e   a n   e f f e c t   o f   t h e   s p i l l e d   o i l   o n  

T h e r e  was  no c o r r e l a t i o n   o f   n u m b e r   o f   s p e c  

i n d i v i d u a l s   o r   o t h e r   b i o l o g i c a l   p a r a m e t e r s  

c o n t e n t s  o f  s e d i m e n t   s a m p l e s   w i t h i n  a 10-m 

i o n s ,   b o t t o m   s e d i m e n t   t y p e ,  

r a m e t e r s ,  i t  was n o t   p o s s i b l e  

t h e s e   b e n t h i c   o r g a n i s m s  

i e s   o r   n u m b e r   o f  

w i t h   t h e   h y d r o c a r b o n  

i l e   r a d i u s   o f   t h e  

p l a t f o r m .  It i s   w i t h i n   t h i s   a r e a   t h a t   a n   e f f e c t ,  i f  o n e   w e r e   t o  

o c c u r ,   w o u l d   b e   e x p e c t e d   f r o m   s e d i m e n t e d   o i l .   T h i s   l a c k   o f  

c o r r e l a t i o n   s t r o n g l y   s u g g e s t s  a l a c k   o f   s i g n i f i c a n t   e f f e c t   o f   o i l  

o n   t h e   b e n t h i c   o r g a n i s m s .  

T h e   e x t e n s i v e   t r a w l   s a m p l e s   s h o w e d   n o   a l t e r a t i o n   i n   t h e  

a n n u a l   l i f e   c y c l e  o f  c o m m e r c i a l l y   i m p o r t a n t   s h r i m p .   B l u e   c r a b s  

w e r e   o b s e r v e d   t h r o u g h o u t   t h e   s t u d y   a r e a ,   a n d   t h e   n u m b e r  o f  s p e c i e s  

o f   f i s h   c o l l e c t e d   i n   t h e   t r a w l   s a m p l e s   i n   t h e   s t u d y   a r e a   w e r e  

c o m p a r a b l e   t o  a p r e v i o u s   s u r v e y   c o n d u c t e d   b y   t h e   L o u i s i a n a   E s t u a r i n e  

I n v e n t o r y   c o n d u c t e d   a l o n g   t h e   e n t i r e   c o a s t   o f   L o u i s i a n a .  

I have  a t tached a r e p r i n t   o f   t h e   p a p e r   s u m m a r i z i n g   t h e  

C h e v r o n   C h e m i c a l   a n d   B i o l o g i c a l   i n v e s t i g a t i o n s   t o  my t e s t i m o n y .  

EXTRAPOLATION OF C H E V R O N  GULF SPILL  
RESULTS TO NORTHERN GULF O F  ALASKA 

S t a t e m e n t s   h a v e   b e e n   m a d e   t h a t  it i s   n o t   p o s s i b l e   t o   e x t r a p o l a t e  

t h e   r e s u l t s   o f  a s t u d y   f r o m   o n e   a r e a   t o   a n o t h e r .  To a c e r t a i n  

e x t e n t   t h i s   i s   t r u e ,   b u t   g o o d   e s t i m a t e s   c a n   b e  made f r o m   s u c h   a n  

e x t r a p o l a t i o n .   S u c h   a n   e v a l u a t i o n   i s   m u c h   b e t t e r   t h a n   m e r e l y  

s t a t i n g   t h a t  we d o n ' t  k n o w   w h a t   t o   e x p e c t   i n  a new e x p l o r a t i o n  

a r e a   s u c h   a s   t h e   n o r t h e r n   G u l f   o f   A l a s k a .  . 



-12- 

Life  of a Surface  Slick 

During  the  Main  Pass  Block 41 spill,  oil  on  the  water's 

surface  which  left  the  platform in one  direction  on a given  day, 

followed by a change in the  wind  which  carried  the  oil in a 

different  direction  the  next  day,  revealed  that  first  day's  slick 

could  not  be  found  on  the  second  day.  Details  of  individual 

slicks  are  given by Murray  et  al, 1970, and  Murray, 1975. The 

fact  that  the  slick  extended  on  most  days a maximum  of  six  to 

nine  miles  from  the  platform  with a 0 . 5  knot  current  indicates a 

maximum life of oil on the  surface  of 12 t o  18 hours. 

The  discharge  of  this  same  crude  oil  to  the  waters  of  the 

northern  Gulf o f  Alaska  would  probably  show a somewhat  longer 

life,  but  not  to  an  appreciable  extent.  The  University  of  Alaska 

the  Cook  Inlet  indicated  the  half- 

less  than  one  day  with  complete 

ive  days. A similar  observation  was 

study  (Kinney  et  al, 1969) in 

spill  was 

four  to f 

life of a crude  oil 

disappearance  after 

made,  even  in  the w 

Drift  River  termina 

Cook  Inlet  quickly, 

inter  time,  for  the  spill  that  occurred  at  the 

1.  The  oil  moved  throughout  portions  of  the 

but  was  not  observed  to  persist. 

The  Main  Pass  Block 41 crude oil w a s  34" API  gravity.  Cook 

Inlet  crude  oils  have  API  gravities  ranging  from 35' to 45" and 

crude  oils  from  the  Katella  oil  field  measure 41-45' API. If 

similar  oils  are  discovered in the  northern  Gulf  of  Alaska,  the 

rates of weathering  and  dispersion  should  be  at  least  as  rapid  as 
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o b s e r v e d   i n   t h e  Cook I n l e t .   B e c a u s e   o f   h i g h e r   w i n d s   a n d   w a v e s ,  

t h e   w e a t h e r i n g   a n d   d i s p e r s i o n  m a y   b e   m o r e   r a p i d .  

E v a p o r a t i o n  

The r a t e   o f   o i l   e v a p o r a t i o n   w o u l d   b e   s o m e w h a t  

n o r t h e r n   G u l f   o f   A l a s k a   a s   c o m p a r e d   w i t h   w a r m e r  wa 

s l o w e r   i n  

t e r s   d u e  t 

t h e  

0 

t h e   l o w e r   v a p o r   p r e s s u r e   o f   t h e   h y d r o c a r b o n s .  I f  t h e   t e m p e r a t u r e  

w a s   1 0 ° C   l o w e r ,   t h e   r a t e   o f   e v a p o r a t i o n   w o u l d   b e   a p p r o x i m a t e l y  

o n e - h a l f .   T h e   a v e r a g e   w a t e r   t e m p e r a t u r e   d u r i n g   t h e   C h e v r o n   s p i l l  

w a s   1 5 ° C .   T h e   n o r t h e r n   G u l f   o f   A l a s k a   w a t e r   t e m p e r a t u r e s   r a n g e  

f r o m  4 t o  14°C w h i l e   n e a r s h o r e   w a t e r s   r a n g e   f r o m  9 t o  12°C.  The 

m a x i m u m   w a t e r   t e m p e r a t u r e   d i f f e r e n c e   c o m p a r i n g   t h e   C h e v r o n   s p i l l  

w i t h   t h e   c o l d e s t   n o r t h e r n   G u l f   o f   A l a s k a   w a t e r   w o u l d   b e   a b o u t  

1 0 ° C   a n d   s o m e t i m e s   l e s s .   T h e r e f o r e ,   t h e   m a x i m u m   d e c r e a s e   i n  

e v a p o r a t i o n   r a t e   w o u l d   b e   a p p r o x i m a t e l y   o n e - h a l f   t h a t   o b s e r v e d  

f o r   t h e   G u l f   o f   M e x i c o   s p i l l .   H o w e v e r ,   t h e   h i g h e r   a v e r a g e   w i n d  

v e l o c i t i e s   w o u l d   i n c r e a s e   t h e   r a t e  o f  e v a p o r a t i o n   i n   t h e   G u l f   o f  

A l a s k a   a s   c o m p a r e d   w i t h   t h e   G u l f   o f   M e x i c o .   T h e   r a t e   o f   e v a p o r a t i o n  

i n c r e a s e s   l i n e r a l l y   w i t h   w i n d   s p e e d .   H i g h e r   w i n d s   w o u l d   p a r t i a l l y  

c o m p e n s a t e   f o r   l o w e r   w a t e r . t e m p e r a t u r e s   a n d  i f  w i n d   v e l o c i t y  was 

t w i c e   t h a t   i n   t h e   G u l f   o f   M e x i c o ,   w i n d   w o u l d   c o m p l e t e l y   c o m p e n s a t e  

f o r   w a t e r   t e m p e r a t u r e s   1 0 ° C   l o w e r .  

D i s s o l v e d   H y d r o c a r b o n s  

T h e   r a t e   o f   s o l u t i o n   o f   h y d r o c a r b o n s   f r o m  a s i m i l a r   o i l   i n t o  

t h e   A l a s k a n   G u l f   w a t e r   c o l u m n   w o u l d   b e   s o m e w h a t   s l o w e r   t h a n   i n  

t h e   G u l f   o f   M e x i c o   b e c a u s e  a s i m i l a r   o i l   w o u l d   h a v e  a l o w e r  



-14 -  

v i s c o s i t y   d u e   t o   l o w e r   w a t e r   t e m p e r a t u r e s .   T h e   t r a n s f e r  o f  t h e  

h y d r o c a r b o n s   t o   w a t e r   w o u l d   b e   a t  a l o w e r   r a t e .   I n   b o t h   t h e   G u l f  

C o a s t   a n d   t h e   G u l f   o f   A l a s k a ,   h y d r o c a r b o n s   t h a t   d o   d i s s o l v e  will 

e i t h e r   b i o d e g r a d e   o r   e v a p o r a t e   b a c k   i n t o   t h e   a t m o s p h e r e .  Low 

m o l e c u l a r   w e i g h t   a r o m a t i c   h y d r o c a r b o n s   h a v e   t h e   h i g h e s t   h y d r o c a r b o n  

s o l u b i l i t i e s   i n   w a t e r ,   b u t   a r e  still r e l a t i v e l y   i n s o l u b l e .   B e c a u s e  

t h e r e   i s  no r e s e r v o i r   o f   t h e s e   h y d r o c a r b o n s   i n   t h e   a t m o s p h e r e ,  

t h e y   e v a p o r a t e   f r o m   t h e   w a t e r   c o l u m n   i n t o   t h e   a t m o s p h e r e   ( M c A u l i f f e ,  

1 9 7 4 ) .   T h e   r a t e   o f   e v a p o r a t i o n   o f   s o l u b l e   h y d r o c a r b o n s   f r o m   o i l  

g r e a t l y   e x c e e d s   t h e   r a t e   o f   t h e i r   s o l u t i o n   i n t o   w a t e r   ( M c A u l i f f e  

e t   a l ,   1 9 7 5 ;   H a r r i s o n   e t   a l ,   1 9 7 5 ) .  

B i o d e g r a d a t i o n  

B i o d e g r a d a t i o n   r a t e s   i n   c o l d   w a t e r s   a r e   s l o w e r   t h a n   i n  

w a r m e r   w a t e r s .   H o w e v e r ,  we b e l i e v e   t h a t   t h e   r a t e   o f   b i o d e g r a d a t i o n  

s e t   f o r t h   i n   t h e   d r a f t   E n v i r o n m e n t a l   I m p a c t   S t a t e m e n t   i s   u n d e r s t a t e d ,  

b e c a u s e  it i s   b a s e d   u p o n   t h e   r e d u c t i o n   i n   r a t e   w h i c h   o c c u r s   i n  

c h e m i c a l   r e a c t i o n s   ( i . e . ,   r a t e   r e d u c e d   o n e - h a l f   f o r   e a c h   1 0 ° C  

l o w e r i n g   o f   t e m p e r a t u r e ) .   I n   p r e p a r i n g   t h e   f i n a l  E I S ,  t h e  BLM 

may w i s h   t o   c o n s i d e r   t h e   f o l l o w i n g   m a t e r i a l .   S l i d e  7 shows 

s t u d i e s   w h i c h   h a v e   b e e n   c o n d u c t e d   u s i n g   P r u d h o e   B a y   c r u d e   o i l   i n  

P r u d h o e   B a y   w a t e r s .   A t l a s   ( 1 9 7 3 )   f o u n d   t h a t   i n   t h r e e   d a y s   t h e  

p e r c e n t a g e   d e g r a d a t i o n   a t  5°C was 2 1 %   w h e r e a s   a t   2 5 ° C  i t  was  39%. 

A t l a s   t e s t e d  a 2 0 ° C   t e m p e r a t u r e   d i f f e r e n c e ,   b u t   t h e   r a t e   o f  

b i o d e g r a d a t i o n   a t  5°C  was l e s s   t h a n   o n e - h a l f   t h e   r a t e  a t  2 5 ° C .  

I n   f i v e  weeks ,  60% o f   t h e   o i l  was l o s t   a n d  when A t l a s   a d d e d  



-1  5 -  

n i t r o g r e n   a n d   p h o s p h o r o u s   a s   n u t r i e n t s   t o   t h e   w a t e r ,  80% o f   t h e  

o i l   b i o d e g r a d e d   i n   f i v e   w e e k s .   Z o B e l l   ( 1 9 7 3 )   u s i n g   P r u d h o e  B a y  

c r u d e   o i l   f o u n d   6 1 %   b i o d e g r a d a t i o n   i n   t e n   w e e k s   e v e n   w i t h   t h e  

w a t e r   a t   - 1 . 1 " C   ( b e l o w   f r e e z i n g ) .  

T h e   i n f o r m a t i o n   j u s t   d i s c u s s e d   s u g g e s t s   t h a t   t h e   h a l f - l i f e  

o f  a c r u d e   o i l   s p i l l   i n   t h e   G u l f   o f   A l a s k a   w o u l d   b e   o f   t h e   o r d e r  

o f   o n e   d a y   a n d   w i t h   c o m p l e t e   l o s s   o f   o i l   f r o m   t h e   s u r f a c e   b y  f i v e  

d a y s .   T h u s ,   a n y   a p p r e c i a b l e   s t r a n d i n g   o f   o i l   w o u l d   n o t   o c c u r  i n  

a p e r i o d   e x c e e d i n g   t h r e e   d a y s ,   a n d   t h e   s l i c k   l i f e   m i g h t   b e   l e s s .  

The d r a f t   E n v i r o n m e n t a l   S t a t e m e n t   d i s c u s s e s   o i l   s p i l l  

t r a j e c t o r i e s   i n   t h e   n o r t h e r n   G u l f   o f   A l a s k a   a n d   r e c o g n i z e s   i n  

i t s   i n i t i a l   s t a t e m e n t   d i s p e r s i o n ,   w e a t h e r i n g ,   a n d   b i o d e g r a d a t i o n  

p r o c e s s e s .   H o w e v e r ,  i t  t h e n   d i s c u s s e s   p r o p o s e d   t r a j e c t o r i e s   a n d  

c o n t i n u e s   t o   g i v e   p r o b a b i l i t i e s   o f   s t r a n d i n g   f o r   l o n g   p e r i o d s   o f  

t i m e ,   u p   t o  88 d a y s   f o r   a v e r a g e   t i m e s   a n d  no limit f o r  maximum 

t i m e s .   S l i d e  8 s h o w s   t h e   a p p r o x i m a t e   l o c a t i o n   o f   t h e   S i t e s  3 and 

4 e s t i m a t e d   f r o m   f i g u r e s  i n  t h e  C E Q  r e p o r t   a n d   t h e   d r a f t  E I S .  

S i t e  3 i s   a b o u t  2 0  m i l e s   f r o m   s h o r e .   S i t e  4 i s  6 0  m i l e s   f r o m  

M o n t a g u e   I s l a n d   a n d  a s i m i l a r   d i s t a n c e   f r o m   t h e   C o p p e r   R i v e r  

D e l t a .  A t  t h e   b o t t o m   o f   t h e   f i g u r e   a r e   l i s t e d   t h e   m i n i m u m   a n d  

a v e r a g e   t i m e s   i n   d a y s   f o r   o i l   t o   s t r a n d   f r o m   t h e s e   s i t e s   a s  

c a l c u l a t e d   i n   t h e  C E Q  r e p o r t .   O n l y   i n   t h e   w i n t e r   a n d   f a l l   a t  

S i t e  3 i s   t h e r e   a n   i n d i c a t i o n   o f   o i l   s t r a n d i n g   a f t e r  a min imum 

t h r e e   d a y   p e r i o d ;   t h e   a v e r a g e   t i m e s   a r e   v e r y   m u c h   l o n g e r .  

B a s e d   u p o n   t h e   w e a t h e r i n g   a n d   d i s p e r s i o n   o f   t h e   o i l   w h i c h  we 

h a v e   p r e v i o u s l y   d i s c u s s e d ,   t h e r e  i s  l i t t l e   l i k e l i h o o d  o f  s i g n i f i c a n t  

q u a n t i t i e s   o f   o i l   f r o m   e v e n  a m a j o r   s p i l l   s t r a n d i n g   o n   t h e   c o a s t l i n e  
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f r o m   t h e s e   r e p r e s e n t a t i v e   s i t e s   i n  t h e  two   ma jo r   p roposed   l ea se  

a r e a s .  

A l so  shown  on S l i d e  8 i s  a p o s s i b l e   l o c a t i o n   f o r  a " w o r s t  

c a s e "   s i t u a t i o n   p o s t u l a t e d   i n  t h e  d r a f t  EIS - a 1 0 0 , 0 0 0   b b l   s p i l l  

over  61 days  4 m i l e s   f r o m   s h o r e   w i t h  t h e  o i l   d r i v e n   c o n t i n u a l l y  

a s h o r e  by w i n d .   U n t i l   o i l   i n   c o m m e r c i a l   q u a n t i t i e s   h a s   b e e n  

d i s c o v e r e d ,   p o s s i b l e   s p i l l   l o c a t i o n s   a n d   o i l   s p i l l   t r a j e c t o r i e s  

a r e   o n l y   c o n j e c t u r e .  

The use o f   m e t e r o l o g i c a l   a n d   o c e a n o g r a p h i c   d a t a   i s   h e l p f u l  

i n   p r e d i c t i n g   o i l   s p i l l   t r a j e c t o r i e s .  The G u l f   o f   A l a s k a   O p e r a t o r ' s  

C o m m i t t e e   i s   c a l c u l a t i n g   s p i l l   t r a j e c t o r i e s   f r o m  a number o f  

s i t e s   t h r o u g h o u t  the l e a s e   a r e a   b a s e d   u p o n   p a s t   m e t e o r o l o g i c a l  

i n f o r m a t i o n .  The O p e r a t o r ' s   C o m m i t t e e   a l s o   i s   c u r r e n t l y   o b t a i n i n g  

a d d i t i o n a l   m e t e o r o l o g i c a l   a n d   o c e a n o g r a p h i c   i n f o r m a t i o n   f r o m  

which s p i l l   t r a j e c t o r y   c a l c u l a t i o n s   c a n  be made. These d a t a   w i l l  

be i n c o r p o r a t e d  i n t o  o i l   s p i l l   c o n t i n g e n c y   p l a n s .  

T h e r e   a r e   c e r t a i n   a r e a s   w h i c h   a r e   m o r e   s u b j e c t   t o   i m p a c t  

t h a n   o t h e r s .  Fo r  e x a m p l e ,   o i l   d i s c h a r g e d   w i t h i n  t h r e e  o r   f o u r  

m i l e s   o f   s h o r e   i s   l i k e l y   t o   s t r a n d .   W a t e r   c u r r e n t s   ( g e o s t r o p h i c )  

a r e   c o n s i s t e n t l y   t o   t h e   w e s t ,   a n d  w i n d s  a r e   p r e d o m i n a t e l y   f r o m  

t h e  e a s t   a n d   s o u t h e a s t .  The p r o b a b i l i t y  o f  o i l   c o m i n g   a s h o r e  

e a s t   o f  a p o s s i b l e   s p i l l   l o c a t i o n   i s   v e r y  remote. In t h e  e a s t e r n  

p o r t i o n   o f   t h e   l e a s e   a r e a  a s p i l l   c l o s e  t o  s h o r e   o r  t o  Kayak 

I s l a n d   w o u l d   l i k e l y   s t r a n d .  

The western l e a s e   a r e a ,   h o w e v e r ,   i s   s u f f i c i e n t l y   f a r   f r o m  

s h o r e   t h a t   i t   i s   u n l i k e l y   a p p r e c i a b l e   q u a n t i t i e s  o f  o i l  would 

s t r a n d .  I f  o i l   d i d   s t r a n d ,   i t  would  probably  do s o  on  Montague 

I s l a n d   o r  on M i d d l e t o n   I s l a n d .  
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RISK  ANALYSIS 

The  draft EIS undertakes a "Proximity  Evaluation  and  Summary 

Risk  Analysis"  which  recognizes  the  dispersion  and  weathering  of 

spilled  oil,  but  does  not  compensate  for  them.  The  analysis  uses 

the  shortest  distance  to  shore  or  environmentally  sensitive  areas 

from  each  lease  tract,  and  the  movement  of oil at a constant 

speed  of 0.4 mile  per  hour.  The  analysis  also  does  not  consider 

current  and  wind  directions  or  velocities.  The  evaluation  concludes 

that 100 blocks  have a high  potential  risk  for  three  types  of 

impacts, 168 for  two  impacts, 56 for  one  impact,  and  that  only 

six  blocks  would  not  have  an  environmental  impact.  These  six 

tracts  are  located  closest  to  the  Copper  River  Delta. 

In  preparing  the  final E I S ,  the  BLM  should  consider  the 

weathering  and  dispersion  of  oil  that  we  have  discussed in this 

statement  and  referenced in the  scientific  literature,  and  to  use 

spill  trajectories  suggested by meterological  and  oceanographic 

data  to  obtain a more  meaningful  analysis o f  possible  adverse 

environmental  impacts  from a possible oil spill  from  each  lease 

tract.  The  BLM  might  also  consider  the  use  of  dispersants  to 

minimize  possible  adverse  effects in their  risk  analysis. 

ADVANTAGES O F  USING  DISPERSANTS 

Major  crude  oil  spills  have  had  documented  adverse  environmental 

effects  only if oil  stranded in the  intertidal  zone,  or to birds 

if they  were  present  at  the  time  of  the  spill.  Thus,  methods  of 
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f e a t h e r s   o r  p r e v e n t i n g   t h e   s t r a n d i n g  

f i c i a l .   E m u l s i f i c a t i o n   o f   t h e   o i l  i s  

s u c h  a m e t h o d .  I h a v e   a l r e a d y   d i s c u s s e d   t h e   u s e   o f   d i s p e r s a n t s  

d u r i n g   t h e   C h e v r o n   G u l f   C o a s t   s p i l l   a n d   t h e   d e m o n s t r a t e d   l a c k   o f  

a d v e r s e   e f f e c t s   o n   t h e   m a r i n e   e n v i r o n m e n t .  

The  use o f   o i l   d i s p e r s a n t s   r e c e i v e d   a d v e r s e   p u b l i c i t y   a t  

t h e   t i m e   o f   t h e   T o r r e y   C a n y o n   s p i l l .   H o w e v e r ,   t h e   d i s p e r s a n t s  

a n d   t h e i r   f o r m u l a t i o n   i n   t o x i c   s o l v e n t s   a s   w e l l   a s   i m p r o p e r   u s e  

i n   t h e   i n t e r t i d a l   z o n e ,   r e s u l t e d   i n   t h e   a d v e r s e   e n v i r o n m e n t a l  

e f f e c t s ;   t h e   i n t e r t i d a l   z o n e s   h a v e   s u b s e q u e n t l y   r e c o v e r e d .   T h i s  

a d v e r s e   p u b l i c i t y   r e s u l t e d  i n  t h e  U . S .  E n v i r o n m e n t a l   P r o t e c t i o n  

A g e n c y   b a n n i n g   t h e   u s e   o f   d i s p e r s a n t s   i n   t h i s   c o u n t r y   o t h e r   t h a n  

f o r   s a f e t y   r e a s o n s .   O t h e r   c o u n t r i e s   a n d   s c i e n t i s t s   i n   o t h e r  

c o u n t r i e s   r e c o g n i z e d   t h e   a d v a n t a g e o u s   u s e   o f   s u r f a c t a n t s ,   a n d  

d i s p e r s a n t s   a r e   u s e d   t o   d i s p e r s e   o i l   ( M a r i n e   P o l l u t i o n   B u l l e t i n ,  

1 9 7 5 ;   C a n e v a r i ,   1 9 6 9 ,   1 9 7 1 ,   1 9 7 3 ,   1 9 7 5 ;   M c A u l i f f e   e t   a l ,   1 9 7 5 ) .  

S l i d e  9 documents  some o f   t h e   a d v a n t a g e s   o f   u s i n g   d i s p e r s a n t s .  

F i r s t   a n d   f o r e m o s t   i s   t h e   r a p i d   d i l u t i o n   w h i c h   o c c u r s   w i t h  

e m u l s i f i c a t i o n .  T h e   d i s p e r s e d   o i l   m i x e s   d o w n w a r d   i n   n e a r   s u r f a c e  

w a t e r   a n d   r e m o v e s   o i l   f r o m   t h e   w a t e r ' s   s u r f a c e .   T h e   b u l k   o f   t h e  

o i l  i s  r e m o v e d   f r o m   m o s t   o f   t h e   w i n d ' s   i n f l u e n c e   a n d   t h e   o i l   d o e s  

n o t   t r a v e l   a s   f a r   a s  a s u r f a c e   s l i c k   ( C h e v r o n   s p i l l ,  1 m i l e   v s  6- 

9 m i l e s   a v e r a g e   d i s t a n c e s ) .   T h e   l i f e   o f   t h e   s u r f a c e   o i l   s l i c k  

w o u l d   b e   r e d u c e d   a n d   s i g n i f i c a n t   a m o u n t s   o f   o i l   a r e   n o t   l i k e l y   t o  

r e a c h   s h o r e   o r   m o v e   t o   b i o l o g i c a l l y   s e n s i t i v e   a r e a s   a f t e r   o n e  

d a y .  
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E m u l s i f i c a t i o n   g r e a t l y   l e s s e n s   t h e   t e n d e n c y   o f   o i l   t o   s t i c k  

t o   i t s e l f   a n d   t o   s o l i d   s u r f a c e s .  It, t h e r e f o r e ,   w o u l d   l e s s e n  

b i r d   k i l l ,   a l t h o u g h   n o t   e l i m i n a t e  i t  b e c a u s e   n o t   a l l   o i l   c a n   b e  

e m u l s i f i e d   a n d  some r e m a i n s   o n   t h e   s u r f a c e .  It w o u l d   r e d u c e   t h e  

t e n d e n c y   o f   o i l   t o   a d h e r e   t o   s o l i d   p a r t i c l e s   ( s i l t )   i n   t h e   w a t e r  

a n d   t h e r e f o r e   l e s s e n   t h e   a m o u n t   o f   o i l   t h a t   w o u l d   s e d i m e n t  

( C a n e v a r i ,   1 9 7 1 ;   M c A u l i f f e ,   1 9 7 3 ) .  It w o u l d   p a r t i c u l a r l y   l e s s e n  

t h e   s e d i m e n t a t i o n  o f  o i l  i f  t h e   s i t u a t i o n   e x i s t e d   w h e r e   s u r f a c e  

o i l   m e t   t u r b i d   w a t e r   f r o m   t h e   m o u t h   o f  a r i v e r   f o r   e x a m p l e .  

W i t h o u t   e m u l s i f i c a t i o n ,   t h e   o i l   m i g h t   s i n k   a n d   b e   c o n c e n t r a t e d   i n  

t h e   s e d i m e n t s   a t   t h e   z o n e   w h e r e   t h e   o i l   m e t   t h e   t u r b i d   w a t e r .  

I f  e m u l s i f i e d   o i l   s h o u l d   s t r a n d   i n   t h e   i n t e r t i d a l   z o n e ,  i t  

w o u l d   h a v e   v e r y   m u c h   l e s s   t e n d e n c y   t o   a d h e r e   t o   s a n d ,   r o c k s ,   o r  

o t h e r   s o l i d   s u r f a c e s .   E m u l s i f i e d   o i l   w o u l d   b e   i n   l o w   c o n c e n t r a t i o n s  

a n d   e l i m i n a t e   s m o t h e r i n g   o f   m a r i n e   l i f e   i n   t h e   i n t e r t i d a l   z o n e  

w h i c h  m a y  o c c u r   w i t h   n o n - d i s p e r s e d   c r u d e   o i l   w h i c h   h a s   l o s t   l i g h t  

componen ts  a t  s e a .   T h e   e m u l s i o n   w o u l d   h a v e  a t e n d e n c y   t o   w a s h  

b a c k   o u t   w i t h   r e c e d i n g   t i d e   a n d   s u b s e q u e n t   t i d e s .  

E m u l s i f i c a t i o n   w o u l d   a c c e l e r a t e   b i o d e g r a d a t i o n   b y   p r e s e n t i n g  

a l a r g e r   s u r f a c e   a r e a   t o   v o l u m e   o f   o i l .  It l i k e w i s e   w o u l d   a c c e l e r a t e  

p h y s i c a l   w e a t h e r i n g   s u c h   a s   e v a p o r a t i o n   a n d   s o l u t i o n   w i t h   t h o s e  

s o l u b l e   c o n s t i t u e n t s   d i s s o l v e d  i n  t h e   w a t e r   c o l u m n   s u b s e q u e n t l y  

e i t h e r   b i o d e g r a d i n g   o r   e v a p o r a t i n g   i n t o   t h e   a t m o s p h e r e .  

E m u l s i f i c a t i o n   m i g h t   a l s o   i n c r e a s e   o i l   o x i d a t i o n   b y   e x p o s i n g  

m o r e   o f   t h e   o i l ' s   s u r f a c e   t o   t h e   s u n   r e l a t i v e   t o   t h e   v o l u m e   o f  

o i l   e v e n   t h r o u g h   t h e   o i l  i s  r e m o v e d   f r o m   t h e   i m m e d i a t e   w a t e r  

s u r f a c e .   E m u l s i f i e d   o i l . s t a y s   p r i n c i p a l l y   i n   n e a r - s u r f a c e   w a t e r s  

a s   d o c u m e n t e d   d u r i n g   t h e   C h e v r o n   o i l   s p i l l .  
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SUMMARY 

I n  summary, we b e l i e v e   t h a t   t h e   p r o b a b i l i t y   o f  a m a j o r   o i l  

s p i l l   i n   t h e   p r o p o s e d   l e a s e   a r e a   i s   v e r y   l o w ,   a n d   t h a t   t h e   o d d s  

may b e   m o r e   f a v o r a b l e   t h a n   p a s t   e x p e r i e n c e ,   b e c a u s e   o f   i m p r o v e d  

d r i l l i n g   p r a c t i c e s   a n d   f a i l - s a f e   w e l l   c o n t r o l   v a l v e s .  

We h a v e   d o c u m e n t e d   w h a t   h a p p e n e d   t o   o i l   d i s c h a r g e d   d u r i n g  

t h e   C h e v r o n   G u l f   o f   M e x i c o   s p i l l ,   a n d   s h o w e d   t h a t   t h e r e  was  no 

m e a s u r e a b l e   e f f e c t   o n   m a r i n e   l i f e .  

We b e l i e v e   t h a t   r e s u l t s   f r o m   t h e   G u l f   C o a s t   s p i l l   c a n   b e  

u s e d   t o   p r e d i c t   w h a t   w o u l d   h a p p e n   t o   o i l   f r o m  a p o s s i b l e   s p i l l   i n  

t h e   n o r t h e r n   G u l f   o f   A l a s k a .  

We b e l i e v e   t h a t   d i s p e r s i n g   s p i l l e d   o i l   h a s  m a n y   a d v a n t a g e s .  

We b e l i e v e   t h a t   c o n s i d e r i n g   c h a n g e s   t h a t   o c c u r   w h e n   o i l  i s  

d i s c h a r g e d   t o   t h e   w a t e r   s u r f a c e ,   t h e   u s e   o f   m e t e o r o l o g i c a l   a n d  

o c e a n o g r a p h i c   d a t a   i s  a g e n e r a l   w a y   t o   p r e d i c t   s p i l l   t r a j e c -  

t o r i e s ,   a n d   t h e   u s e   o f  d 

number o f   t r a c t s   f r o m  wh 

e n v i r o n m e n t a l   i m p a c t s   a s  

i s p e r s a n t s ,  wi 

i c h  a s p i l l  i s  

summar i zed  i n  

1 1   g r e a t l y   r e d u c e   t h e  

p r e d i c t e d   t o   h a v e   o b s e r v e d  

t h e   d r a f t  EIS. 

It i s   o u r   b e l i e f   t h a t   e x p l o r a t i o n ,   p r o d u c t i o n ,   a n d   t r a n s -  

p o r t a t i o n   o f   c r u d e   o i l ,  i f  f o u n d ,   c a n   b e   c o n d u c t e d   i n   t h e   n o r t h e r n  

G u l f   o f   A l a s k a   w i t h o u t   s i g n i f i c a n t   a d v e r s e   e n v i r o n m e n t a l   i m p a c t s .  
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SLIDE 1 

SOME GENERAL OBSERVATIONS  CONCERNING 
OFFSHORE CRUDE OIL  SPILLS 

.THE PROBABILITY OF A MAJOR OIL SPILL IS LOW-ONLY 3 MAJOR 
SPILLS IN U.S. OFFSHORE WATERS. 

0 THE AMOUNT OF OIL  LIKELY TO  BE SPILLED - 20,000 TO 100,OOO BARRELS. 

0 LENGTH OF SPILL - SEVERAL WEEKS TO  SEVERAL MONTHS. 

0 HIGHEST CONCENTRATION OF CRUDE OIL WILL BE AT POINT OF SPILL. 

0 AMOUNT OF OIL FROM MAJOR OFFSHORE PLATFORM  SPILLS  HAS BEEN LESS 
THAN 2% OF TOTAL PETROLEUM INPUT. 

- 
STUDIES OF  MAJOR CRUDE OIL SPILLS HAVE DOCUMENTED  ADVERSE  EFFECTS 
ONLY  ON SOME  SPECIES OF INTERTIDAL ORGANISMS, AND  TO BIRDS. 

OIL DISCHARGED TO  THE  MARINE  ENVIRONMENT UNDERGOES A NUMBER OF 
PHYSICAL, CHEMICAL, AND  BIOLOGICAL CHANGES. 

LE  75-3097 
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SLIDE 3 

FATE OF DISCHARGED 011 
EVAPORATED 25-30%  DURING  FIRST 24  HOURS 

RECOVERED 10-20% SKIMMED  FROM WATER SURFACE 

DISSOLVED IN WATER 0.15% IN 2 HOURS,  ESTIMATED LESS THAN 
1% IN 24 HOURS. 

HIGHEST  CONCENTRATION AT PLATFORM  RANGED  FROM 0.02 TO 0.2 
ppm, DECREASING TO 0.002 ppm AT APPROXIMATELY 1 MILE. 

LE 75-3099 
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SLIDE 4 

FATE OF DISCHARGED 011 
EMULSIFIED IN WATER (OIL-IN-WATER  EMULSION) 1 0 - 5 0 %  

HIGHEST CONCENTRATION OBSERVED  ON 3 DAYS  AT PLATFORM 
RANGED FROM 2 TO 6 0 p p m  DECREASING TO 1 ppm AT 1 MILE. 

SEDIMENTED LESS THAN 1% WAS FOUND IN  BOTTOM SEDIMENTS WITHIN 
A 5 MILE  RADIUS OF THE  PLATFORM. 

CONCENTRATIONS: 

C12-Cs FRACTION - HIGHEST, 1 2 5  m g l  I ; MEAN 3 1 m g l  I 

C12 PLUS FRACTION - HIGHEST.624 m g l l ;  MEAN 151 m g l l  

DISCHARGED OIL IN SEDIMENTS WAS RESTRICTED TO UPPER 1 . 5  INCHES 

LE 75-0773 



SLIDE 5 

I 

P A R T I A L L Y   W E A T H E R E D   M A I N   P A S S   B L O C K  41 C R U D E   O I L  
~~ ~~~~~~ ~~~~ 

! H Y D R O C A R B O N   C O N T E N T ,   C 1 2 - C 3 3   B Y  GC = 1 3  m g t l  

! ! 
~ 

- +-- C 1 2 +   G R A V I M E T R I C A L L Y  = 88 'I 

. .  



SLIDE 6 

ADDITIONAL  EVIDENCE OF WEATHERING 
C12-C33 HYDROCARBON  FRACTION IN SEDIMENTS  (CONCENTRATIONS IN m g /  I )  

AFTER  SPILL  11 MONTHS  LATER ~- 
1 2 5  

6 3  
5 1  

2 . 5  
6 
4 

APPROXIMATELY 
BACKGROUND  VALUES 

LE 75-0774 
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SLIDE 7 

CRUDE 011 BIOGRADATION 
CRUDE OIL BIODEGRADATION RATES ARE APPRECIABLE AT ARCTIC 
TEMPERATURES, BUT  NOT AS RAPID AS IN WARM WATERS. 

ATLAS FOUND THE FOLLOWING  BIODEGRADATION RATES IN 3 
DAYS FOR PRUDHOE BAY CRUDE OIL  IN PRUDHOE BAY WATER. 

5% 21% 
25OC 39% 

IN 5 WEEKS 60% OF THE OIL WAS LOST. WITH  NITROGEN AND 
PHOSPHORUS ADDED TO THE  WATER, 80%. 

ZOBELL FOUND 61% BIODEGRADATION IN 10 WEEKS AT -1.lOC. 

LE 75-3098 



SLIDE 8 
lA40 

60' 

. . .  

DRAFT EIS 
CASE I 

100.000 BEL, 4 Mi. 

MIDDLETON 1.r 

WINTER SPRING SUMMER FALL 
SITE MIN  AVE  MIN AVE MIN AVE  MIN  AVE -~ -- -- -- __ 
3 3 27 4 3 4  5 21 3 30 
4 7 3 0  8 2 9  6 26 7 22 

I I 
1440 

60' 

LE 75-2859 



SLIDE 9 

ADVANTAGES OF USING  DISPERSANTS  (SURFACTANTS) 

.RAPID DILUTION 

.GREATLY REDUCES TENDENCY  OF OIL TO "STICK" TO  SOLID SURFACES 

*REDUCE  BIRD  KILL 
OREDUCE SEDIMENTATION 
OREDUCE AMOUNT  OF  OIL IN INTERTIDAL  ZONE 

*ACCELERATE  BIODEGRADATION 

ACCELERATE  PHOTO-OXIDATION 

ACCELERATE PHYSICAL  WEATHERING 
EVAPORATION 

OSOLUTION  AND SUBSEQUENT EVAPORATION 

LE 75-3100 



BIOGRAPHICAL S K E T C H  

N e b r a s k a .  He r e c e i v e d   a n  A . B .  d e g r e e   i n   c h e m i s t r y   w i t h   h i g h  
d i s t i n c t i o n   f r o m   N e b r a s k a   W e s l e y a n   U n i v e r s i t y   i n   1 9 4 1 .  He was a 

o b t a i n e d   h i s  M . S .  d e g r e e   i n   1 9 4 2 .  He was a R e s e a r c h   F e l l o w   a t  
F r a s c h   F o u n d a t i o n   F e l l o w   a t   t h e   U n i v e r s i t y   o f   M i n n e s o t a   w h e r e   h e  

C o r n e l 1   U n i v e r s i t y ,   1 9 4 2 - 4 3   a n d   1 9 4 6 - 4 8 ,   a n d   o b t a i n e d   h i s  Ph.D. 
d e g r e e   i n   s o i l   s c i e n c e   i n   1 9 4 8 .  

C l a y t o n   M c A u l i f f e  was b o r n   A u g u s t  18, 1 9 1 8 ,  i n   C h a p p e l l ,  

He was a L a b o r a t o r y   A s s i s t a n t   i n   i n o r g a n i c   c h e m i s t r y   1 9 3 9 - 4 0  
a n d   o r g a n i c   c h e m i s t r y   1 9 4 0 - 4 1   a t   N e b r a s k a   W e s l e y a n   U n i v e r s i t y .  
He w a s   o n   t h e   M a n h a t t a n   P r o j e c t   a s  a R e s e a r c h   C h e m i s t   w i t h   t h e  
D i v i s i o n   o f  War R e s e a r c h ,   C o l u m b i a   U n i v e r s i t y ,   1 9 4 3 - 4 4 ,   a n d   w i t h  

was a c o n s u l t a n t  w i t h   t h e  U .  S .  D e p a r t m e n t   o f   A g r i c u l t u r e   1 9 4 7 -  
U n i o n  C a r b i d e   a t  C o l u m b i a  and   Oak   R idge ,   Tennessee ,   1944-46 .  He 

4 8 ,   R e s e a r c h   A s s o c i a t e   a t   C o r n e l 1   U n i v e r s i t y   1 9 4 8 - 5 0 ,   a n d   R e s e a r c h  
A s s o c i a t e   P r o f e s s o r   a t   N o r t h   C a r o l i n a   S t a t e   U n i v e r s i t y   1 9 5 0 - 5 6 .  
S i n c e   1 9 5 6   h e   h a s   b e e n   w i t h   C h e v r o n  Oil F i e l d   R e s e a r c h  Company, 
L a   H a b r a ,   C a l i f o r n i a ,   w h e r e   h e   i s   S e n i o r   R e s e a r c h   A s s o c i a t e .  

He h a s   p u b l i s h e d   4 0 +   p a p e r s   i n   s c i e n t i f i c   j o u r n a l s   o n  

f l u i d   f l o w   t h r o u g h   p o r o u s   m e d i a   t o   i m p r o v e   o i l   r e c o v e r y ,   s o l u b i l i t y  
s u b j e c t s   s u c h   a s   p e t r o l e u m   i n   t h e   m a r i n e   e n v i r o n m e n t ,   i m p r o v i n g  

o f   h y d r o c a r b o n s   i n   w a t e r ,   g e o c h e m i s t r y   i n   p e t r o l e u m   e x p l o r a t i o n ,  
s o i l   c h e m i s t r y ,   r a d i o i s o t o p e s   a n d   s t a b l e   i s o t o p e s   i n   s o i l - p l a n t  
i n v e s t i g a t i o n s ,   a n d   s t a b l e   i s o t o p e s   i n   s u r f a c e   a r e a   m e a s u r e m e n t s .  
He h o l d s  20+ U n i t e d   S t a t e s   a n d   f o r e i g n   p a t e n t s .  

He i s  a member o f   t h e   A m e r i c a n   C h e m i c a l   S o c i e t y ,   S o c i e t y   o f  
P e t r o l e u m   E n g i n e e r s   o f  A I M E ,  A m e r i c a n   S o c i e t y   o f   A g r o n o m y ,   S o i l  

A d v a n c e m e n t   o f   S c i e n c e .  He i s  a member o f   P h i   K a p p a   P h i ,   S i g m a  
S c i e n c e   S o c i e t y   o f   A m e r i c a ,   a n d   t h e   A m e r i c a n   A s s o c i a t i o n   f o r   t h e  

Xi, a n d   A l p h a  Gamma Rho. 

He i s  a F e l l o w   o f   t h e   A m e r i c a n   A s s o c i a t i o n   f o r   t h e   A d v a n c e m e n t  
O f  S c i e n c e   a n d   w a s   V i s i t i n g   S c i e n t i s t   L e c t u r e r   f o r   t h e   S o i l  
S c i e n c e   S o c i e t y   o f   A m e r i c a ,   1 9 6 4 - 1 9 6 7 .  
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STATEMENT OF 

DR, DALE STRAUGHAN 

BEFORE  THE 

U, Sa DEPARTMENT OF TI-IE INTERIOR 
EUREAU OF LAND  MAI~AGEMENT 

HEARING 

ON 

PROPOSED OIL AND GAS LEASING 

ON THE 

OUTER CONTINENTAL SIHELF 

NORTHERN GULF OF ALASKA 

AUGUST 12-43, 1975 
ANCtIORAGE kl_ASI<A 



rjY NAI’IE I S  DALE STRAUGHAN  AND 1 AM PRESEP41-I-Y A R E S E A R C H  
S C I E N T I S T   A T   T H E  ALLAN H A N C O C K  FourmxrIoN, U N I V E R S I T Y   O F   S O U T H E R N  

C A L I  F R O N I A ,  Los A N G E L E S ,  
1 R E C E I V E D  MY PH,D, I i J   Z O O L O G Y   A T   T H E   U N I V E R S I T Y   O F   D U E E N S L A N D  

I N  1966, S I N C E   T H A T   T I M E ,  I H A V E   W O R K E D   A T   T H E   J A M E S   C O O K E  

U N I V E R S I T Y  O F  I ~ O R T H  Q U E E N S L A N D ,  H A W A I I  I N S T I T U T E  O F  / * I A R I N E  B I O L O G Y ,  
AND  COSTA R I C A  B E F O R E   B E C O M I N G  A V I S I T I N G  A S S I S T A N T  P R O F E S S O R   I N  

B I O L O G I C A L  S C I E N C E S   A N D  A R E S E A R C H  k S O C I A T E   O F   T H E   A L L A N   I h N C O C K  

F O U N D A T I O N   O F   T H E   U N I V E R S I T Y   O F   S O U T H E R N   C A L I F O R N I A   I N  1969, 
B E T W E E N  F E B R U A R Y  1969 A N D  F E B R U A R Y  1971, I W A S  T H E  PROJECT 

- D I R E C T O R  O F  T H E  A L L A N  H A N C O C I :  F O U N D A T I O N  STUDY TO D E T E R I ~ I I J E  T H E  

B I O L O G I C A L  AND O C E A N O G R A P H I C A L   E F F E C T S   O F   O I L   P O L L U T I O N   F O L L O W I N G  

T H E   S A N T A  B A R B A R A  O I L   S P I L L   I N  JANUARY 1969,  S I N C E   T H A T   T I M E ,  1 
H A V E   S T U D I E D   T H E   E F F E C T S   O F   0 1  L ON M A R I N E   B I O - r A   U N D E R   B O T H   F E D E R A L  

(SEA G R A N T  C O L L E G E ,  E N V I R O N M E N T A L  P R O T E C T I O N  A G E N C Y  A N D  i iOAA) A N D  

I N D U S T R I A L  ( A P I ,  IIIOGA) A U S P I C E S ,  T H I S  HAS I N C L U D E D  S T U D I E S  O F  

V A R I A T I O N  1I.I T O L E R A N C E   O F   F I E L D   P O P U L A T I O N S   T O   O I L   P O L L U T I O N ,  

E F F E C T S   O F   O I L   A N D   D E T E R G E N T S  ON S U R V I V A L  O F  S P E C I E S   A N D   R E C O L O N I Z A T I O N  

O F   I N T E R T I D A L   S U B S T R A T E S ,   T H E   T H C R N A L   E F F E C T S  O F  B L A C K   C R U D E   O I L S  

I N  T H E   U P P E R   I N T E R T I D A L   Z O N E ,   L O N G   T E R M   A N D   S U B L E T H A L   E F F E C T S   O F  

E X P O S U R E   T O   O I L ,  





E X P E R I E N C E  Ir, i  T H E  SANTA R A R G A I I A  A R E A  S H o u L I )  P R O V I D E  SOME 

I N S I G H T   I N T O   T H E  EFFEC1-S OF O I L   S P I L L A G E  I N  TIHE G U L F   O F   ALASKA.^ 
\ / H I L E  THE A R E A  I S  C O L D E R  TIHAP4 T H E   S . A N T A  B A R B A R A  C H I I N N E L ,  MANY O F   T H E  

S A M E   S P E C I E S   R A N G E   T H R O U G I I   A I J D   B E Y O i ' 4 D   B O T H  AREAS, I i E r i C E ,   D A T A  

IS  A V A I L A B L E  O N  T t i E   S U R V l . V F , L   O F  I4AI;Y OF TIHE S P E C I E S  FOUNJI I N  1 H E  

GULF O F  A L A S K A  ON E X P O S U E E  T O  B O T H  ILARGE D O S A G E S   O F   O I L   I N  Alii A C U T E  

P O L L U T I O N   S I T U A T I O N  AIdD TO A C H R O K I C  EXPOSURE S I T U A T I O I . ! ,  

F I R S T  O F   A L L ,  1 I4OULD L I K E   T O  COMi.iENT O N  THC R E S U L T S  OF OUR N O R i (  

I N   T H E  SANTA BARBARA  CI iANI4EL DURIIJG T H E  P E R I O D   A F T E R   T H E  1969 SAF!TI\ 

BARBARA O I L  S P I L L ,  O U R  I N I T I A L   F I i ~ ! ~ I I l ~ G S   S H O l ' E i )  A S I G I ~ I F i C A I I - r  l4OiiTi!lLITY 

I N  BIRD P O P U L A T I O N S  AND I N  TIiE U P P E R   I N T E R T I D A L   E A R I J A C I - E ,  hAJVLLl5  

___ F I S S U S  I T H E R E  WAS A L S O  SONE D I E - O F l '  IN TtIE SURF G R A S S  I !?tiYLkO.S.?.AJlLi: 

A N D   T H E   A L G A E ,  ~ ~ . L ~ ~ ~ ~ ~ - C l S ~  LMXLYANJS., NO R E P O R T S   D E I ' I O N S T R A T E D  

DAMAGE TO P O P U L A T I O N S  OF M/%1!4E V E W E 1 3 R / \ T E S ,  i i S I ; ,  SEALS, O R  WALES,  

F I S H  CATCH  DATA  AND A T R A N L I N G   S U R V E Y   B Y  TIHE C A L I  FORNII! uEPAf?Ti ; lENT 

O F  F I S H  AND G A M E  AS W E L L   A S  FISH S P O l ' T I E I G   D A T A  FROM TIHE J ~ U R E A I J  OF 

C O M M E R C I A L   F I S H E l i i E S   D I D  N0.r I N D I C A - T E   A N Y   D E C R E A S E  114 FISH P O P U L A T I O I J S  

- 

D U E  TO T H E   O I L   S P I L L ,  A S U R V E Y  O F  G R E Y   W H A L E   S T R A N D I N G S   D U R I N G   T H E  

L A S T   D E C A D E   D I D   N O T   S U G G E S T   T H A T   F I V E  (5) STII/\IIDIt!GS I N  TlHE  MONTll 

A F T E R   T H E   O i L   S P I L L  WAS  1NORDINATEI .Y t I I G H ,  TIiROUGH A PROGRAM OF 

T A G G I N G  OF O I L E D  (75% OF B O D Y   C O V E R E D   B Y   O I L )  Ab!D UIO!I_ED ELEPIHAi'JT 

S E A L S ,   O V E R  A 13 FIONTH P E R I O D ,  13, L E G E O U I .  FOlJiU) N O  E V I D E t d C E  OF I N -  

I N C R E A S E D   M O R T A L I T Y  AI.1ONG O I L E D   O V E R   T H E   U N O I L E D   A N I M A L S ,  THERE 

WAS  ALSO NO P R O O F   O F  AN I N O R D I N A T E L Y  I-IIFH E'IORTALITY OF S E A   L I O N  

PUPS A T   S A N   [ { I G U E L   D U E   T O   O I L   P O L L U T I O N  I 



I N  FEBRUARY, 1971, THE  ALLAN  i iANCOCI / ,   FOUNDATIOI I   ISSUE11  A TWO- 

VOLUME  REPORT 01.1 1 - H I S   R E S E A R C H ,  1 P i I S I - i   T O   P 0 i N . r   O U T   T H A T  WE T R I E D  



A L T H O U G H   C O M P P J A B L E  DATA T O  THAT 0 B . I A l N E D   B Y   T H E   C A L I F O R N I A  

l ) E P A R T I . i E i U   O F  F I S t l  AND GPJ'IE I N  1969, I S  NOT A V A I I - A B L E  ON B I R D   P O P U L A T I O N S  

F O R   L A T E R   Y E A R S ,   T H E   A U D U E O I i   C H R I S T M A S   C E N S U S   F O R , T H E   F O L L O W I P J G  YEARS 

(1969-1973) D I D  NOT R E V E A L  A LOSS O F  B I R D S  C O R R E L A T E D  w I n 4  T H E  O I L  

SPILL, TIjE D I F F I C U L T Y   W I T I - l   T I H E S E   D A T A  I S  T l ~ i i i T  I I i E  L E V E L   O F   E F F O R T  

I S  P R O E A S L Y   S T I L L  TOO LOW TO REGISTER CI-IANGF;S I N  TkIE sA1Jl-A EARBARA 

A R E A   B E C A U S E  THE R E S U L T S  A R E  R E L A T E D  10 T H E   N U N E E R  OF O E S E R V E R S ,  

1 1 4  S U B S E Q U E N i   E C O L O G I C A L   S U R V E Y S  01' ROCKY  SI - IORES AND SANDY 

B E A C H E S  J i i  1974, P/E WERE UIIADLLI T O  I ) E I . 1 O N S ~ ~ R A T E   D I S I ( U P T I O I ' 4  I r J  TIHE 

D I S T R I B U T I O N  AND  ABLib!DANCE O F  I r i T E R T I D A I L  SPECIES IILIE 1.0 T H E  SAF.1TA 

BARBARA O I L  S P I L L ,  !hi< C O I K L L J S I O I ~ S  NERE TIHAT ANY I)IsI;urrIolt I H A D  

B E E N  OF k T E I , l P O R A R Y   N A T U R E ,  

AT T H I S   P O I I i T ,  I WOULD L I K E   T O   l . P J < E   E X C E P T l O N   T O   F I G U R E  45 I N  

T H E  LIS i iHICl-I HAS BEEN Q U O I E D   D I R E C T L Y  FR01.1 T i i E  CEO R E P O ! < l - ,  I N  T t i i S  

F I G U R E ,  C E O  E X T R A P O L A T E D  FROi.1 MY DATA, T H A T   I T  1 U O K  3 Y E A R S  FOE O I L  

FROM THE SAPiTA EARBARA S P I L L  1'0 Bti  L O X  FROPI T H E   S A l i D Y   E E A C H E S .  

G O D  KI4OWS kIO11 T H E Y   C N ' I E   T O  TIHAT C O N C L U S I O N !  I CAN ONLY S P E C U i . A T E  

THAT T H E  C E O  W R I T E R S  B E I - I E V E D  - r m T  B E C A U S E  I S I J I ? V E Y E D  1- l iE  SANDY 

L 

B E A C H E S  2 AND 3 Y E A R S   A F T E R   T H E  O I L  S P I L L ,   T H A T  I I i A D   E V i D E r i C E  

T H A T  01 L F R O 3   T H E   S A N T A   u A R 3 . 4 R A   O l L  S P I  LL. WAS S - r I  L L  ON T t I O S E  SANTJY 

B E A C H E S ,  I HAVE i.10 E V I D E N C E  TIlAT O I L   F R O N  THE SAIJTA B A R B A R A  O I L  

S P I L L  b/AS S T I L L  O N  A SANDY  3EACl . l   TNO O i l  T I - IREE  YEARS AFTIiR Tl iE O I L  

S P I L L ,  I N  F A C T ,   A L L   O I L  TIHAT WAS COILL.ECTED  AND  TlHAT  C0UL.D B E  

T R A C E D  TO A N  I D E N T I F I A B L E   S O U R C E ,   W A S   D E S I G N A T E D   S E E P   O I L .  



O N E   O F   T H E   P R O B L E M S   O F   A S C E R T A I N I N G   P O S S I B L E   E F F E C T S   O F   O I L  

P O L L U T I O N  I N  A NEW AREA I S   T H A T   O F   P R E D I C T I O N   N H E N  SO PlAI..IY OF T H E  

V A R I A B L E S   A R E   U N K O N W N ,  H E R E  ONE C A N   A S S U M E   T H A T   O I L   O F F S H O R E   F R O M  

THE G U L F  O F  A L A S K A  W O U L D  P O S S I B L Y  B E  S I M I L A R  TO THAT O B T A I N E D  F R O M  

N A T U R A L  O I L  S E E P A G E  A L O N G  T H E  COAST, THC M A J O R  P U B L I C I Z E D  S P I L L A G E S  

O F   O I L  IN C O L D   W A T E R S   T O   D A T E ,   H A V E   B E E N  OF A R A B I A P I  CRU!IE O I L S   ( E , G , ,  

"TORREY CANYON"  AND  "? lETULA") ,  T H E S E  H A V E   F O R M E D   L A R G E   Q U A N T I T I E S  

O F  CHOCOLATE MOUSSE--SOMETHING THAT HAS NOT E E E N  O B S E R V E D  I r J  T H E  

S P I L L A G E   O F   O I L S   A L O N G  THE \/EST C O A S T   O F  I:!ORTH h E R I C A ,  THROUGI-I  T H E  

L A R G E   I N C R E A S E  I N  V O L U M E   ( C H O C O L A T E   M O U S S E  MAY B E  1 O I L :  I! W A T E R ) ,  

O I L  I N  T H I S  F O R M  m y  P H Y S I C A L L Y   K I L L  M O R E  A N I M A L S  w I ~ r i ~ o u T  A N Y  R E A L  

CHANGE I N  C H E M I C A L   T O X I C I T Y ,  

SAMPLES O F  01 L FROM A F I E L D  N E A R  T H E  G U L F  O F  ALASKA W E R E  A N A L Y Z E D  

BY D R ,  T O M  I I E Y E R S ,  H E  R E P O R T E D   T H A T  T H I S  NAS A FULL R A N G E   C R U D E  

L C O N T A I N I N G   V O L A T I L E S   A N D  TIHAT I T  WAS R E M A R I N B L Y   S I M I L A R  TO S A M P L E S  

FROPl   PLATFORM A-21 I N   7 - H E   S A N T A   B A R B A R A   C t H A N I . i E L ,  T I H I S  \.!AS B A S E D  

ON G A S   C H R O M A T O G R A P H Y   I N   T H E  c13 TO c35 R/?:[\IGE, 

TWO S E R I E S   O F   E X P E R I M E N T S   H A V E   B E E N   C O I ' J G U C T E D   U S I N G   I N T E R T l D A L  

S N A I L S  ( L I T T O R I N A  SX!JD.Lnra) F R O M   S E N A R D ,  ALASKA,  S O U T H E R N   C A N A D A ,  

A N D  S O U T H E R I J   C A L I F O R N I A ,   A N D   S E V E R A L   T Y P E S   O F   P E T R O L E U M   I N C L U D I N G  

C R U D E   O I L   F R O M   T H E  G U L F  O F  A L A S K A  AND SANTA BARBARA C R U D E  O I L ,  TO 

D E T E R M I N E   P O S S I B L E   T O L E R A N C E   D I F F E R E N C E S  114 F I E L D   P O P U L A T I O N S ,  

S C U T U I  A T A  F R O K  ALASKA S U R V I V E D  AS WELL, A N D  AT T I M E S  B E T T E R ,  T H A N  

T H O S E   F R O M   T H E   S A N T A  BARBARA C H A N N E L ,  

. 



P I O R T A L I T I E S  F R ~ M  C R U D E  O I L  W E R E  L I M I T E D  TO A N I M A L S  E X P O S E D  TO 

29°C A N D   A P P E A R   T O   B E  A T E M P E R A T U R E   R A T H E R   T H A N  AN O I L   E F F E C T .  

S U B L E T H A L   E F F E C T S ,   I N C L U D I N G   A B I L I T Y   O F  TIHE S N A I L S  TO R E M A I N  

A T T A C H E D   T O   T H E   S U B S T R A T E   W E R E   A L S O   C O N S I D E R E D ,  I F  T H E   S P E C I E S  

I S  N O T   A T T A C H E D   T O   T H E   S U E S T R A T E ,   I T   W I L L   R E   N h S H E D  AWAY A N D   E S S E N T I A L L Y  

L O S T  F R O M   T H E   P O P U L A T I O N ,   / \ T T A C t i P i E t K i   R A T E S   O F   A I J I N A L S  FROM A L A S K A  
A R E   N O T   S I G N I F I C A N T L Y   D I F F E R E N T   F R O M   T H O S E  OF A N I M A L S   F R O N  TIHE S A N T A  

BARBARA CHANNEL I 

T H E  A V A I L A B L E   D A T A   S G G G E S T   T H A T  TIHE E X P E R   1 E N C E  I N  T H E   S A N T A  

BARBARA CHANNEL I S  M O R E   R E L E \ ' A N T   T O   T t l E  G U L F  O F  A L A S K A ,  THAT IS ,  

T H E   E N V I R O V 4 M E N T   W I L L   B E   A B L E   T O   T O L E R A T E   I S O L A T E D   L A R G E   S P I L L A G E S  OF 

O I L ,  \ i O I . I E V E R ,   T H E   W O R D   I S O L A T E D  MUST B E   E M P H A S I Z E D ,  

LET M E  N O W  ADDRESS T H E  SUBJECT OF " C H R O N I C "  P O L L U T I O N  B Y  

P R O V I D I N G   S O M E   I N F O R I ~ A T I O N   F R O N  A R E P O R T  I N  T I - i E   L A S T   D R A F T  STAGE,  

L T H I S  D E A L S   W I T H  WORI< C O N D U C T E D   O V E R  A TWO-YEAR PERIOD T O   S T U D Y   T H E  

S U B L E T H A L   E F F E C T S   O F   C H R O N I C   E X P O S U R E   T O   O I L   F R O N   N A T U R A L   S E E P A G E  

A N D   I N C L U D E D   B O T H   I N T E R T I D A L  AND S H A L L O I ' !   S U B T I D A I -   S P E C I E S ,  I T  

WAS NOT D E S I G N E D   A S  A C O I 4 M U N I T Y   S T U D Y ,   B U T   A S  A S T U D Y   T O   R E L A T E  

I N D I V I D U A L   S P E C I E S   T O   O I L ,  I T  A L S O   I N C L U D E D  A N  E X T E N S I V E   P R O G R A M   O F  

C H E M I C A L   A N A L Y S I S  OF T I S S U E S  AND S E D I I 4 E N T S ,  

S E V E R A L   M A J O R   P O I N T S   T I - I A T   E M E R G E D   W E R E   T t I A T   M A R 1   N E   S P E C I E S   C A N  

A N D  D O  L I V E  I N  A R E A S  C H R O N I C A L L Y  E X P O S E D  -ro oI I - ,  TI-cIs I N C L U D E S  

B E N T H I C   S E D I M E N T S ,  MOST O F   T H E S E   S P E C I E S   H A V E   P E L A G I C   L A R V A L   F O R M S ,  

T H E R E F O R E ,  T H I S   C A N   N O T   B E   R E G A R D E D  AS 7 - H E   R E S U L T S   O F   N A T U R A L   S E L E C T I O N  

OVER M A N Y  G E N E R A T I O N S ,  T H E R E  MAY I N D E E D  BE A N  I N C R E A S E  I N  T O L E R A N C E  

T O  O I L  O F   I N D I V I D U A L S   T H R O U G H   C H R O N I C   E X P O S U R E  AS W E L L   A S   S E L E C T I O N  

O F  T H O S E   M O S T   T O L E R A N 1   T O   O I L   F R O M   E A C H   G E N E R A T I O N ,  



. .  
IN G E N E R A L ,   T H E   H I G H E S T   C O N C E N T R A T I O N   O F   P E T R O L E U M   H Y D R O C A R B O N S  

I N  T I S S U E S   N E R E   F O U N D   I N  f.lYTII US LAlXQ13Dl.LANao E X A M I N A T I O N  OF T H E  

GONADS I N D I C A T E D  THAT T H E  S P E C I E S  NAS I N D E E D  B R E E D I N G  AT C O A L  O I L  
P O I N T  A N D   T H A T   O O C Y T E S   A N D   E G G S   A P P E A R E D   N O R M A L  I N  T H E   O V A R Y ,  L I K E W I S E ,  
A S T U D Y   O F   T H E   E A R L Y   S T A G E S   O F   L A R V A L   D E V E L O P K E N T   I N   S E A   U R C H I N S ,  

a O N G l  YCFl!JllQUUS SHOI’iED  NO D E T R I M E N T A L   E F F E C T S   E V E N   T H O U G H  TIHE 

T I S S U E S   O F   T H E   P A R E N T   A N I t I A L S   C O N T A I N E D   P E T R O L E U M   H Y D R O C A R B O N S ,  

THE A R E A  WAS ALSO NOT P O P U L A T E D  wI1-Ii M A L F O R M E D  O R G A N I S M S ,  T I H I S  
I N C L U D E D  A S U R V E Y   O F   E N C R U S T I N G   B R Y O Z O A N S   F R O M   T H E   K E L P   C A N O P Y ,  

C O N T R A R Y   T O   T H E   O B S E R V A T I O N S   O F   P O W E L L ,   E T   A L  (19701, NO H Y P E R P L A S I A  

O F  B R Y O Z O A N  O V I C E L L S  WAS R E C O R D E D ,  C O U L D  THE E F F E C T S  O B S E R V E D  BY 

POWELL B E  D U E  TO SOME OTHER I F A C T O R  O P E R A T I N G  I N  T H E I R  STUDY sucti 
A S   C R E O S O T E - - A   C O A L - T A R   D E R  I V A T 1  VE--h‘H I C H   H A S  A  H I G H E R   C A N C E R  

P R O D U C I N G   P O T E N T I A L   T H A N   C R U D E   O I L ?  

E X T E R N A L  P R E S E N C E   O F   B L A C K   O I L ,   H O I I E V E R ,  WAS A S S O C I A T E D   W I T H  
L A R E D U C T I O N  OF T H E   B R O O D I N G   R A T E   I N   T H C   S T A L K E D   B A R N A C L E ,  !?CLLLCIPES- 

POI Y M F R U S ,  T H I S  A P P E A R E D  TO B E  A T E R M P E R A T U R E  E F F E C T  W I T H  T H E  O I L  

I N C R E A S I N G   T H E   A N I M A L ‘ S   B O D Y   T E M P E R A T U R E ,  H O W E V E R ,  I N   A L A S K A   N H E R E  

T H E   S P E C I E S  I S  N E A R E R   T O  TIHE C O L D E R   E N D  OF T H E   R A N G E ,   S U C I I  AN 

I N C R E A S E  I N  T E M P E R A T U R E  MAY N O T   B E   S U F F I C I E N T   T O   R E D U C E  TiHE B R O O D I N G  

R A T E  I 

O T H E R S   H A V E   S U R V E Y E D   P r i O D U C T I O N   A R E A S  ( G U R C ,  C A L I F O R N I A  F I S H  
A N D   G A M E )   A N D   L A R G E   P O R T S   ( / \ 1 I L F O R D   H A ? / E t g j ,  T H E I R  D A T A  SlHOW T H A T  

T H E   I N D U S T R Y   H A S   I N D E E D   B E E N   A B L E   T O   O P E R A T E   W I T I i 0 U . T   L A R G E   S C A L E  

E N V I R O N I , l E P ! T A L   D I S R U P T I O N ,  ALL T H E S E   O P E R A T I O N S ,   H O W E V E R ,   D O   R E Q U I R E  

S T R I C T   C O N T R O L  BY I N D U S T R I A L   O P F R A T I O N S   T O   M I N I M I Z E   C O N T A M I N A T I O N   O F  

T H E   E N V I R O N M E N T ,  THE N E E D   F O R   T H I S   C O N . r I N U E D   C O N 7 R O L   A N D   Q U I C K  

\ R E S P O N S E   T O  AN I N C I D E i q T   T O   M A I N T A I N   C L E A N   P O R T S  I S  C O N T I N U A L L Y   E M P H A S I Z E D  

BY C A P T A I N  D U D L E Y ,  T H E   I j A R B O R   M A S T E R   A T   M I L F O R D   I ~ l A V E N ,  



1 B E L I E V E   T H A T   T H E   O I L   I N D U S T R Y   C A N   O E P R A T E   W I T H O U T   C A U S I N G  

M A J O R   E i i V I R O I . 1 I l E N l ~ A L   D I S R U P T I O N S ,  T H O S E  RISKS O F  S H O R T   T E R M  

D I S R U P T I O N   O F   I S O L A T E D  P(l?EAS A P P E A R   S M A L L  I'fHEN C O M P A R E D   W I T H   T H E  

G R E A T E R   W I D E S P R E A D   B E N E F I . r S   T H A T   C O U L D   B E   G A I N E D   F R O M   P R O D U C T I O N  OF 

T H I S   P O T E N T I A L   E N E R G Y   S O U R C E ,  
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I am Dr. Alber t  H .  Lasday, a Coordinator  i n  Texaco I n c . ' s  

Environmental   Protection  Department.  One of my r e s p o n s i b i l i t i e s  i s  

to   adv i se   on   and   t o   coo rd ina te   t he  Company's  world-wide a c t i v i t i e s  

i n   p r e v e n t i o n  a n d   c o n t r o l   o f   w a t e r   p o l l u t i o n ,   i n c l u d i n g   o i l   s p i l l s .  

I a l s o  se rve  as Vice  Chairman of the  American  Petroleum 

I n s t i t u t e ' s  Committee  on  Fate  and  Effects  of O i l  i n   t he   Env i ronmen t .  

One of   the  Commit tee 's   sub-uni ts  i s  i t s  Task Force  on  Physical 

Transport  o f  O i l ,  of  which I serve  as Chairman. This l a t t e r  group 

i s  concerned  pr imari ly  w i t h  sponsoring  and  supervis ing,   on behalf 

of the API,  research  which  seeks t o   d e s c r i b e   q u a n t i t a t i v e l y   t h e   f a t e  

of s p i l l e d   o i l .  

For the   past   seven  and  one-half   years  I have  been  occupied 

e x c l u s i v e l y  with water   pol lut ion  problems.   For  the i n i t i a l   t h r e e  

and  one-half   years  of t ha t  pe r iod  I was Supervisor  of  Research a t  

a Texaco  laboratory  where my s e c t i o n  worked  on  var ious  s tudies   of  

waste   water   t reatment   and  oi l   spi l l   recovery  and  c leanup.   Moreover ,  

I have  served as Texaco 's   Environmental   Protect ion  Coordinator  a t  

t h r e e   s i g n i f i c a n t  o i l  s p i l l s   i n  which my Company was involved  (none 

of  them o f f - shore ) ,  s o  t h a t  I am knowledgeable  of  the  environmental 

aspec ts   o f   events   a t tendant   on   the   acc identa l   and   unexpec ted   re lease  

of large  amounts   of   oi l .  

i 

D e t a i l e d   w r i t t e n  comments on   the  Draft Environmental I m -  

pact   Statement  for the  Proposed OCS O i l  and Gas Lease  Sale-Northern 

Gulf  of Alaska'' w i l l  be   submit ted  by  the Gulf of Alaska Operators 

Committee.  However, I s h a l l  comment today   on   severa l  sa l ient  p o i n t s  

contained i n  that  document,  regarding some o f   t h e   e f f e c t s   o n   t h e  

env i ronmen t   o f   c rude   o i l ,   o f   o i l   and   gas   d r i l l i ng ,  and of product ion-  

1' 

\ r e l a t e d   f l u i d s ,   i n c l u d i n g   d r i l l i n g  muds, d r i l l  c u t t i n g s ,  and 

produced  br ine.  
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WEATHERING AND DISSIPATION OF SPILLED CRUDE 
.~ Regard ing   the   c rude   o i l   ca tegory ,  i t  i s  impor t an t ,   i n so fa r  

as e f f ec t s   on   mar ine   b io t a   a r e   conce rned ,   t o   d i s t i ngu i sh   be tween  

f r e s h  and  weathered  oi l ,  as the   f resh   c rude   conta ins   components  

wh ich   a r e   p re sen t   i n   l e s se r   amoun t s  or even   absent   a f te r   weather ing .  

Regardless of i t s  source,  a f r e s h   c r u d e   e n t e r i n g  a p a r t i c u l a r   p l a c e  

in   t he   mar ine   env i ronmen t  w i l l  be   t r anspor t ed  somewhere e l s e   b y  

winds,  waves,  and  currents.  During the time of t r a n s p o r t ,  the 

c h a r a c t e r i s t i c s   a n d   t o x i c i t y  of t h e   f r e s h   c r u d e   a r e   g r e a t l y   m o d i f i e d  

by   the   weather ing   processes   o f   evapora t ion ,   d i sso lu t ion ,   photo-  

ox ida t ion ,   emul s i f i ca t ion ,  and  biodegradat ion.   Further ,  the ope ra t ive  

t r a n s p o r t  mechanisms  remove various  components of t he  o i l   i n t o   o t h e r  

reservoirs   such  as   the  a tmosphere,   the  water column,  and the  sed i -  

ment s . 
L. 

Thus ,   any   poss ib l e   t ox ic i ty   e f f ec t  of c r u d e   o i l   e n t e r i n g  

the  marine  environment i s  rap id ly   decreased   and   e f fec ts   on   mar ine  

l i f e  much reduced   a f te r   on ly  a few hours  t ime. This  grea t ly   reduced  

tox ic i ty   occu r s   soon  a t  t h e   o r i g i n a l  s i te ,  say  of a s p i l l ,  and  con- 

sequent ly  i s  e v e n   f u r t h e r   r e d u c e d   a t   a n y   d i s t a n t   s i t e   t o   w h i c h   t h e  

crude may be   t r anspor t ed ,   due   t o   t he   ac t ion  of weathering  and d i s -  

s i p a t i v e   f a c t o r s .  Dr. Clayton D .  McAvliffe  discusses th i s  sub jec t  

of t h e   f a t e   o f  a s p i l l e d   o i l   e x t e n s i v e l y  and i n   d e t a i l   i n  h i s  

p r e s e n t a t i o n .  

EFFECTS OF SPILLED OIL ON PHYTOPLANKTON 

The "Draft Environmental   Impact  Statement"  discusses 

e f f e c t s   o f   o i l  on phytoplankton i n   s e v e r a l   p l a c e s ,  and p r i n c i p a l l y  

L on  pages 422-431. It i s  argued t h a t  bo th   acu te   and   chronic   e f fec ts  



o f  oil  would  be  harmful  to  the  phytoplankton  population,  that  the 

~~ phytoplankton  are  the  ultimate  basis o f  the  marine  food  chain,  and 

thus  that  any  disruption or harmful  effects on them  would  sequen- 

tially  and  adversely  involve  higher  trophic  levels. It is  my  purpose 

to  make  available  some  additional  and new information  regarding  the 

effects of oil on  phytoplankton,  and to base  some  differing  con- 

clusions  thereon. 

Work  funded  by  the  American  Petroleum  Institute  (API)  and 

conducted  by  Ray  and  Mills  at  Texas A & M University  showed  that 

phytoplankton  exposed  to  the  water-soluble  fractions  of  several 

test  oils  evidenced  reduced  primary  productivity.'  However,  they 

noted  that  once  the  exposure to oil  was  terminated,  the  phytoplankton 

resumed a normal  growth  rate  within a few  days.  They  conclude  that 

once a spill  episode  has  passed,  only a few  cells  need  survive  to 

repopulate a  given  area  rapidly.  Recruitment  from  nearby  unaffected 

areas  also  would  act  to  restore a normal  phytoplankton  population 

quickly. For these  reasons,  they  report  that  phytoplankton  have a 

great  rebound''  potential. 

L 

11 

In still  other  work  funded  by  API,  Strand  and  co-workers 

at Battelle-Northwest  Research  Laboratories  report  that  at  concen- 

trations of oil  less  than 1 ppm,  oil  stimulated  the  growth o f  

phytoplankton.2  Other  investigators  have  reported  similar  observa- 

tions in Alaska 3 , France , Canada , and  elsewhere. 
these  low  concentrations,  oil  serves  as a nutrient. 

4 5 6,7 Evidently  at 

Finally,  The  Gulf  Universities  Research  Consortium  (GURC) 

conducted an extensive  environmental  study8 in the  Gulf of Mexico 

utilizing  control  areas  away  from  oil  production,  and  study  areas 
b 
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with  concentrated  production  activities. In his  report  to  GURC , 
D r .  S. Z. El Sayed  states,  "There  is no evidence  to  suggest  that 

production or drilling  activities . . . .  have  had any deleterious 
effect on phytoplankton  communities in the  off-shore  waters .... I1 
Thus,  it  is  concluded  that,  insofar  as  phytoplankton  are  concerned, 

any  adverse  effect  of crude oil is temporary  and  that  the  phyto- 

plankton  regenerate  quickly  after  a  spill. 

CHRONIC EXPOSURE OF MARINE LIFE TO SPILLED OIL 

24 

Another  subject  which  is  discussed in the  Draft  Environ- I I  

mental  Impact  Statement"  is  that  of  the  effects  of  long  term, 

chronic  exposure  to  crude  oil.  See, f o r  example,  the  section  ex- 

pressing  some of the  more  prevalent  concerns,  pages 395-404. Con- 

siderable  speculation  has a l s o  appeared  both in the  technical  and 

in the  popular  literature  on  this  subject.  However,  many  compre- 

hensive  studies  have  been  conducted or are in progress  which  show 

that  such  exposure  is  not  harmful.  The  most  extensive  work  has  been 

done  by  the  Gulf  Universities  Research  Consortium.  The  testimony 

of Mr. J. W. Tyson  at  this  hearing  reports  that  there  have  been  no 

measurable  adverse  effects ' on  marine  life  as  a  result  of  the 

off-shore  oil  operations in the  Gulf of Mexico  over  the  past 25 

years o r  more. 

- 

a 

A similar  conclusion  was  reached  by  Battelle-Northwest 

Research  Laboratories  as  a  result  of  their  three  year  study  of  Lake 

Maracaibo in Venezuela9,  which  has  been  impacted  by  off-shore 

operations  for  several  decades.  Further  evidence  is  provided  by 

studies  conducted  by D r .  Dale  Straughan on the  effects  of  the 

natural  oil  seeps  off  Coal Oil Point,  Santa  Barbara,  upon  the  marine - 
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community.  She f i n d s  t ha t  t he   ch ron ic   exposure   t o   o i l   f rom  the  

na tura l   seeps   does   no t   a f fec t   the   hea l th   o f   the   loca l   mar ine  animals 

i n  any way. N e i t h e r   t h e i r   g r o w t h   r a t e s   n o r   t h e i r   r e p r o d u c t i v i t y  

are affected.   Moreover ,   she  f inds  no  evidence of abnormal  growths. 10 

Continuing i n   t h e  same v e i n  are t h e   r e s u l t s   b e i n g   r e -  

por ted   by   the  Bermuda B io log ica l   S t a t ion   fo r   Resea rch   f rom  the i r  

s tudy for t he  API on t h e   e f f e c t s   o n   m a r i n e   l i f e  of  weathered o i l  

washing  ashore  on some of t h e  Bermuda beaches. So far ,  a f t e r  more 

t h a n  a yea r l s   s tudy ,   t he   r e sea rche r s   f i nd  no e f f e c t s  of o i l  on 

s u b t i d a l   a n d   i n t e r t i d a l   m a r i n e   l i f e ,   n o r  are any   e f fec ts   observed  

u p o n   t h e   l i f e   t h a t  i s  inhab i t ing   t he   sp l a sh   zone .  

As a f i n a l   s t u d y  of chronic  exposure of t h e  marine en- 

v i ronmen t   t o   c rude   o i l ,  I wish t o   r e p o r t   o n   t h e  work being  done i n  

the Santa   Barbara  channel   under   the  direct ion  of  Dr. John D .  I s aacs  

o f  t h e   S c r i p p s   I n s t i t u t i o n  of Oceanography.  This  project ,   also 

sponsored  by  the API,  i s  developing a census  of  various  types of 

marine l i f e   u n d e r  and ad jacent   to   p la t forms   Hi lda   and   Haze l   in  the 

Santa  Barbara  channel.   This  census will be  compared w i t h  a similar 

one  conducted  immediately a f t e r   t hese   p l a t fo rms   were   cons t ruc t ed  

i n  1959 and 1960. A t  the   t ime of c o n s t r u c t i o n ,   v e r y   l i t t l e   m a r i n e  

l i f e   i n h a b i t a t e d   t h e   a r e a .  Soon a f t e r   c o n s t r u c t i o n ,   t h e   f i s h  popu- 

l a t i o n  had  grown t o   a b o u t  6,000 under  each  platform. The s t r u c t u r e s  

had become encrusted w i t h  sessi le   organisms,   such as mussels  and 

ba rnac le s ,   bu t  no marine l i f e  was p r e s e n t   i n  o r  o n   t h e   s t e r i l e  d r i l l  

cu t t i ngs   depos i t ed  a t  the   base  o f  t he   p l a t fo rms .  12 

L 

Today t h e   f i s h   p o p u l a t i o n s   a r e   e s t i m a t e d   a t  more than  

20,000 under  each  platform. The s t r u c t u r e s  are heavi ly   encrus ted  

by sess i le   o rganisms.  Al so ,  t h e   d r i l l   c u t t i n g   p i l e s   h a v e  become a 

teeming  community of b e n t h i c   l i f e .  13 

- 
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These   s tud ies   p rovide   g raphic   ev idence  t ha t  t h e r e   a r e  

~.~ l i t t l e ,  i f  any ,   adverse   e f fec ts   upon  mar ine   l i fe   f rom  chronic  

exposure   t o   c rude   o i l .  On the   cont ra ry ,   they   provide  good evidence 

t h a t  such  off-shore  platform  s t ructures   provide  an  environment  

t ha t  i n c r e a s e s   t h e   t o t a l   b i o m a s s   f o r   t h e i r   l o c a l   a r e a .  

Except i n  confined  bodies of water where, f o r  example, 

sediments  can become heavi ly   contaminated ,   o i l  has a n e g l i g i b l e  

effect   upon  marine  l i fe .   Undoubtedly the ma jo r   f ac to r s   r e spons ib l e  

for t h i s  c o n d i t i o n   a r e   t h e   v e r y  low s o l u b i l i t y   o f   o i l   i n  water and 

the   rap id   d i lu t ion   which   occurs .  Most t o x i c   l e v e l s   o f   o i l   i n v o l v e  

concentrations  measured i n  t h e  many p a r t s   p e r   m i l l i o n  range, up 

t o  hundreds of p a r t s   p e r   m i l l i o n ,   w h e r e a s   t h e   c o n c e n t r a t i o n   o f   o i l  

i n   t h e   n a t u r a l   e n v i r o n m e n t   l i e s   i n   t h e   p a r t s   p e r   b i l l i o n   r a n g e .  

For example ,   s c i en t i s t s  of t h e   B e d f o r d   I n s t i t u t e   i n  Nova S c o t i a  

have  found  hydrocarbon  levels i n  the  range  of  only 1 t o  6 p a r t s  

p e r   b i l l i o n   i n   w a t e r s  o f f  the  Canadian East Coast. l4  l5 Tanker 

r o u t e s   i n   t h e   A t l a n t i c  Ocean con ta in   on ly  2 t o  20 p a r t s   p e r   b i l l i o n  

of  hydrocarbon. l6 The hydrocarbon  content of the  water  column 

af fec ted   by   the   na tura l   seeps   near   Coal  O i l  Point  a t  Santa  Barbara 

is ,  a t  most, 16 p a r t s   p e r   b i l 1 i o n . l T   I n  the s t u d i e s   o f   t h e  1970 

p l a t f o r m   s p i l l   i n   t h e  Gulf o f  Mexico, the concentrat ions  of   hydro-  

carbon  were  only 200 p a r t s   p e r   b i l l i o n  a t  the platform  and had 

dwindled  to   only 1 p a r t   p e r   b i l l i o n  a mile away. 18 It i s  small 

wonder, t he re fo re ,  t h a t  such low l e v e l s   o f   e x p o s u r e ,   e s p e c i a l l y   i n  

areas  of  open moving w a t e r ,   d o   n o t   s i g n i f i c a n t l y   a f f e c t   m a r i n e   l i f e  

t o  any  measurable  degree.  

L 



LABORATORY  BIOASSAY VS. REALISTIC  CONDITIONS 

Laboratory  bioassay  has  been a primary  investigative 

method  from  which  have  been  derived  the  results  and  conclusions 

which  are  discussed in the  "Draft  Environmental  Impact  Statement," 

in the  sections  on  the  effects of oil on phytoplankton,  and  the 

long-term  chronic  exposure  effects  of oil. Because of the  importance 

of  the  conclusions  which  have  been  based  largely  on  laboratory 

bioassay  testing,  it  is  necessary to question  the  validity  of  that 

test  procedure.  Important  observations  concerning  this  were  made 

at  the  API-sponsored  Fate  of  Oil  Symposium,  May 29-30, 1974, in 
Washington,  D.C.  The  several  contractors  conducting  research  for 

API  on  fate  and  effects  of  oil  reviewed  publicly  the  results  they 

have  obtained. A copy  of  the  program  is  attached. 

Significantly,  each  of  the  contractors  emphasized  that - 
results  from  laboratory  bioassay  testing  cannot  be  used  as  a  direct 

measure  of  the  toxic  effects  that  may be expected in a  "real  world" 

circumstance.  This  is  especially  difficult  with  oil  because  it  is 

for  the  most  part  insoluble in water.  Therefore,  a  uniform  dis- 

tribution  throughout  the  water  is  virtually  never  realized. In 

the  case  of  oil,  evaporation  occurs;  and,  consequently,  the  lighter 

fractions  are  quickly  removed.  Moreover, in the  real world, 11 I t  

dilution  also  occurs  rapidly. In bioassay work, on the  other  hand, 

the  concentration  of  a  contaminant  is  held  constant  throughout  the 

duration of the  test,  usually 96 hours.  This  is an unrealistically 
long  time in the  case  of  most  spills in marine  waters  where  the 

exposure  time  for  a  given  local  area  is  brief,  often  only  a  matter 

of  hours,  because  the  spilled  oil  is  being  moved  by  winds,waves,  and 

currents. 
L 
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Furthermore,  the loss of fin fish  is  seldom  observed in 

an oil  spill in the  marine  environment  even  though  a  significant 

susceptibility  is  measured  by  laboratory  bioassay  work.  This 

anomaly  exists  because in bioassay  work  the  test  fish  is  confined 

to  a  given  volume of water,  whereas, in marine  waters,  the  fish can 

escape  after  evidently  sensing  the  oil.  This  lack of correlation 

between  bioassay  work  and  field  results  is  generally  recognized. 

For example,  the  Marine  Technology  Society in April of this  year 

conducted  a  workshop  to  assess  this  problem  and  to  recommend  needed 

research. Also, this  deficiency  was  emphasized as a  problem in a 

workshop  sponsored  last  year  by  the  Institute of Petroleum in 

England. 19 

As a  result  of  the  experiences  of  and  conclusions  reached 

by  its  contract  research  organizations,  as  well  as  by  the  observa- 

tions of others,  the  API  is  placing  maximum  emphasis on  field  studies 

in its  continuing  sponsorship of research  concerning  the  effects of 

oil. It is  therefore  recommended  that any revisions  to  the  "Draft 

Environmental  Impact  Statement"  place  increased  emphasis  on  the 

results of field  studies,  and  very  cautiously  evaluate  the  conclusions 

based  on  laboratory  bioassay  experiments. 

EFFECTS OF DRILLING  MUDS  ON  MARINE  ORGANISMS 

- 

Drilling  muds  are  identified in the  "Draft  Environmental 

Impact  Statement"  (pages 341-343, 417-418) as  having  possibly  un- 
desirable  effects  due  to  toxicity  of  some  components  and to turbidity. 

Let's now  address  ourselves to some  additional  information  regarding 

drilling  muds. 



D r i l l i n g  muds a r e  complex mixtures  of many d i f f e r e n t  

components. The t o x i c i t y  of t hese  components var ies   wide ly  when 

t e s t e d   i n d i v i d u a l l y .  However, t h e  most t o x i c  components a re   used  

o n l y   s p a r i n g l y   i n   t h e   f o r m u l a t i o n  of t h e   d r i l l i n g  mudts. The low 

concent ra t ions  of such  components i n   t h e  muds a r e   r e f l e c t e d   i n   t h e  

high  concentrat ions of mud i n   t h e   r e c e i v i n g   w a t e r s   t h a t   a r e   n e e d e d  

t o  produce a t o x i c   e f f e c t .  

T h i s  conclusion i s  i l l u s t r a t e d  by t h e  work reported  by 

Logan, Sprague,  and  Hicks  of  the  University of Guelph i n  Ontario,  

Canada2'  and summarized  by Falk and  Lawrence. *' Logan  and 

coworkers  determined  by  laboratory  methods  the LC50 ( t h e   l e t h a l  

concen t r a t ion  of d r i l l i n g  mud i n   w a t e r  needed t o  k i l l  h a l f  of the i r  

t e s t   o r g a n i s m s )   a f t e r   a n   e x p o s u r e  of 96 hours .   Their   tes t   organisms 

were l ake  chub  and  rainbow t r o u t .  The LC5Ols for a 96-hour  exposure 

period  ranged  from 0.83% t o  12.0%. Thus, since  such  high  concen- 

t r a t i o n s  of d r i l l i n g  mud i n   w a t e r   a r e   r e q u i r e d   i n   o r d e r   t o  demon- 

s t r a t e   t ox ic   e f f ec t s ,   on ly   modera t e   d i lu t ion ,   depend ing  on t h e  

d r i l l i n g  mud being  used, would  be  needed t o   r e n d e r   t h e  mud non-toxic 

L- 

even for a 96-hour  exposure  period. The c u r r e n t s  that normally 

ex is t   a round a p la t form would achieve th i s  degree of d i l u t i o n  

w i t h i n  a few f e e t   o f   t h e   p o i n t  of discharge  and  within  an  e lapsed 

time of only a  few minutes.  Thus, t h e   e f f e c t  of d i scharg ing  d r i l -  

l i n g  muds upon t h e   h e a l t h  of  a marine  ecosystem  can  be  considered 

negl ig ib le .*2  But  one  must b e a r   i n  mind t h e   l i m i t a t i o n s  of labora-  

tory  bioassays,   as   discussed  above.  

The "Draft  Environmental  Impact  Statement"  expresses 

specif ic   concern  about   the  ferrochrome  l ignosulfonates  and b a r i t e  
L 
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used in the  formulation of drilling  muds.  Logan  et a12' report  the 

toxicity level of ferrochrome  lignosulfonate  to  be  about 1500 ppm, 

o r  about 0.15%. Since  it  is  used  sparingly in the  formulation 

of drilling  muds,  its  concentration in the  water  after  discharge 

of the  mud  is  very  low  and  therefore  non-toxic. 

Further,  the  "Draft  Environmental  Impact  Statement"  states 

that an unknown  factor  is  the  toxicity  to  benthic  organisms  from 

barium  compounds in drilling  muds.  While  these  compounds  are  a 

major  component in drilling  muds,  Logan  et a12' report  their 

toxicity  to be extremely  low,  essentially  zero.  As  observed  above, 

the  rapid  dilution  by  seawater  at  the  point of discharge of the 

mud  renders  components  non-toxic  almost  instantaneously. F. T. 

we is^^^ observed in his  testimony  before  the  Bureau of Land  Manage- 

ment  hearing in Los Angeles  last  May  that  these  same  barium  compounds 

are  the  principal  ingredients in the  "barium  enema" or  "barium  diet" 

used for X-ray examinations.  While  they  may  be  unpleasant,  they 

can hardly be considered  as  toxic  materials! 

EFFECTS OF PRODUCED  MATER  DISCHARGES 

L 

The  discharge  from  producing  platforms of formation  waters 

is  discussed in the  "Draft  Environmental  Impact  Statement" ( f o r  

example,  pages 342-5, 424) and  it  is  concluded  that  the  impact  will 
not  likely be significant,  based on ailution of produced  waters in 

the  ocean  water  column,  and  the  patchiness of phytoplankton  pro- 

duction in the  northern  sector of the  Gulf of Alaska. In support 

of that  conclusion,  it  should  be  noted  that an important  component 

of discharged  water  from  a  producing  platform  is  oil -- in the 10 

to 50 parts  per  million  range -- and  as  discussed  above,  chronic 

exposure of phytoplankton  and  other  marine  organisms  to  low  levels 
L 
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of  crude o i l  i s  no t   ha rmfu l .   I n   add i t ion   t o   minor  amounts  of 

e n t r a i n e d   o i l ,  some a d d i t i o n a l   c h a r a c t e r i s t i c s  of  produced  water 

noted i n   t h e  "Draft Environmental  Impact  Statement"  are  high 

s a l i n i t y ,  and presence  of   var ious  metals  and non-metals. 

~~~ 

Regard ing   sa l in i ty ,   the  GURC s tudy  previously  ment ioned 8 

repor ted   sa l in i ty   measurements   a t  180 sampl ing   loca t ions  i n  t h e  

nor thern  Gulf  of  Mexico. The observed   leve ls  were r e p o r t e d   t o  be 

within  normal   ranges  according  to   season of t he   yea r .  O f  course,  

d i l u t i o n  i s  t h e  method  of d e t o x i f i c a t i o n .  Dr. J. F. M a ~ k i n * ~   s a i d ,  

"This d i l u t i o n   i n   l a r g e   w a t e r   b o d i e s  and  comparatively  deep  water 

i s  a lmost   ins tan taneous ,   and   d i lu t ions  of 1,000 par t s   o f   sea   water  

t o  one  of b r ine   can   be   e f f ec t ed  i n  even  comparatively  shallow 

w a t e r   i n   d i s t a n c e s  of from 8 t o  50 f e e t .   I n   o f f - s h o r e   w a t e r s   i n  

t h e  Gulf o r  e lsewhere,   there  i s  no br ine   p roblem  for   tha t   reason ."  
L 

Various  metals  and  non-metals  present  in, .produced  water 

a r e   l i s t e d   i n   T a b l e   4 5 a ,   p a g e  344 of   the "Draft Environmental 

Impact   Statement .   In   addi t ion,   t race  amounts  of o the r   me ta l s  

have   been   l i s ted .  26 While a l l  of the   t race   e lements   d i scovered   in  

b r i n e s   a r e   p r e s e n t   i n   s e a   w a t e r ,  some of the  former  could  be d i s -  

charged a t   h i g h e r   c o n c e n t r a t i o n s .  A s  p rev ious ly   d i scussed   wi th  

r e spec t  t o  s a l i n i t y ,   d i l u t i o n  would ve ry   r ap id ly ,   and   i n  a very 

shor t   d i s tance ,   render   harmless   any   br ine   d i scharge   conta in ing   even  

an   o therwise   tox ic   concent ra t ion  of a  heavy  metal. 

I! 
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SUMMARY AND CONCLUSIONS 

I n  summary, the   fo l lowing   conclus ions   have   been   s ta ted  

i n  my testimony: 

1. Any adverse   e f fec t   o f   c rude   o i l   on   phytoplankton  i s  

temporary  as  they  regenerate  and  repopulate  quickly 

a f t e r  a s p i l l .  

2. Chronic  exposure of m a r i n e   l i f e   t o  low l e v e l s  of 

petroleum  hydrocarbons  f rom  crude  oi l   enter ing  the 

envi ronment   does   no t   s ign i f icant ly   a f fec t   the   b io ta .  

3. Labora tory   b ioassay   tes t ing   does   no t   s imula te   the  
I t  r ea l   wor ld”   in   any   reasonable   fash ion   and ,   therefore ,  

t h e   r e s u l t s  of  such  studies must  be i n t e r p r e t e d  and 

appl ied  with extreme  caut ion.   “Real   world”  f ie ld  

s t u d i e s   a r e  a much p r e f e r r e d   i n v e s t i g a t o r y   r o u t e  

fo r   de t e rmin ing   t he   e f f ec t s  of o i l  on mar ine   f l o ra  

and  fauna. 

4. D r i l l i n g  muds may c o n t a i n  some add i t ives   wh ich   a r e  

t o x i c  i f  concentrated;  however, i n   a c t u a l   p r a c t i c e ,  

r a p i d   d i l u t i o n   i n   t h e   w a t e r  column,  should  they  be 

discharged,   renders  them negl ig ib ly   harmful   to   mar ine  

l i f e .  

5. A t  t ime  of  discharge,   ocean  bottom  areas  covered 

with d r i l l  c u t t i n g s  will b e   s t e r i l e ,   b u t  a t h r i v i n g  

benth ic   popula t ion  w i l l  develop. 

6. The discharge of formation  waters  into  the  ocean  from 

producing   p la t forms   does   no t   p resent   any   hazard   to   sea  

l i f e  forms i n   t h e   w a t e r  column near   the   p la t forms ,  due 

t o   t h e   r a p i d   d i l u t i o n  which  occurs. 
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PRELIMINARY PROGRAM ANI INVITATION 
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OF OIL  SPILLED  IN THE MARINE ENVERONMENT 

Sheraton-Park  Hotel,  Washington, D.C. 
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Sponsored by 
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PROGRAM TOPICS AND SPEAKERS 

Physical 'IYansport of Spilled O i l  

SYMPOSIUM ON 

FATE AND BIOLOGICAL EFFECTS 

OF OIL SPILLED I N  ME MARINE ENVIRONMENT 

In  1971, a f t e r  a careful  evaluation of 
published documents on the   f a t e  of o i l  

effects ,   the  American Petroleum Ins t i t u t e  
s p i l l s  and their   ecological/biological 

determined tha t   there  was a dearth  of 

was found t h a t   t h e   l i t e r a t u r e  was f r e -  
s c i en t i f i c  knowledge on th i s   subjec t .  It 

quently  speculative, and contained l i t t l e  
experimental  evidence.  Furthermore, many 
far-reaching  questions  of  importance t o  
the  petroleum  industry  could  not  be 
answered for   lack of factual  information. 

program t o  get  these  answers. This pro- 
API then  launched a comprehensive research 

years, and has begun t o  provide much 
gram has grown during  the  past  three 

sc ien t i f ic   da ta  on the   f a t e  and ef fec ts  

L 

of o i l .  

To provide a forum for  the  presentation 
and discussion of these  data by the 
sc i en t i s t s  who are  conducting  the 
research, API has  scheduled t h i s  

Task Force on Fate of O i l  t h a t   t h i s  
symposium. It i s  the hope of API's 

symposium w i l l  promote objective  evalua- 

mation  developed  by them. The ne t   r e su l t  
t ion of these  projects and the  infor- 

should  be of benef i t   to   the   sc ien t i s t s  
involved, t o  API, and t o  all who share 
an in t e re s t  i n  the  area.  

Dr. R .  L. Kolpack 
University of Southern  California 

Chemical Analysis  for O i l  i n  Water, 
Sediments, and Tissues 

Dr. J.  S. Warner 
Bat te l le  Memorial I n s t i t u t e  
Columbus (Ohio)  Laboratories 

Biodegradation  of O i l  

Dr. Ri ta  R .  Colwell 
University  of Maryland 

Dr. Leon Petrakis 
G u l f  Research & Development Co 

Effects  of O i l  on Phytoplankton 

Dr. J. R .  Vanderhorst 
Bat te l le  Memorial I n s t i t u t e  
Pacific Northwest Laboratories 

Dr. S .  M .  Ray 
Texas A. & M. University 

Toxicity of O i l  t o  Marine Fauna 
(Flow-Through Bioassay  Technique) 

Dr. B. E .  Vaughan 
Bat te l le  Memorial I n s t i t u t e  
Pacif ic  Northwest Laboratories 

Toxicity of O i l  t o  Marine Fauna 
(S ta t i c  Bioassay  Techniques) 

Dr. J. W. Anderson 
Texas A. & M. University 



Avian Physiology  Research 

University of Cal i fornia   a t  
Dr. W. N. Holmes, Jr. 

Santa  Barbara 

Field  Studies, Bermuda 

Dr. C.  D .  Gebelein 
Bermuda Biological  Station f o r  
Research 

Field  Studies,  Santa  Barbara 

D r .  Dale Straughan 
Allan Hancock Foundation 
University of California 

Field  Studies, Buzzards Bay 

Marine Biological  Laboratory 
Dr. A. D .  Michael 

Woods Hole,  Massachusetts 

Analytical Method for  
Polynuclear  Aromatics 

Dr. R .  A. Brown 
Esso Research & Engineering Co. 
Linden, New Jersey 

* * * * * * * * * * * * * * *  

Direct  requests  for  additional 
Symposium information  to: 

D r .  J.  R .  Gould 
Conference  Coordinator 
Fate and Effects Symposium 
Sui te  700 
1629 K Stree t ,  N .  W .  
Washington, D. C .  20006 
(202)  296-3018 



GENERAL SYMPOSIUM INFORMATION 

Registration: Attendance a t   t h i s  symposium 
i s  by invitation  only.  All invi tees  who 
 wish^ t o   a t t end  must r e g i s t e r   i n  advance. 
Please complete the  enclosed  registration 
card and return by April 10, 1974, with 
your check (made payable t o  American 
Petroleum Ins t i t u t e )   t o :  

Fate and Effects Symposium 

1629 K Street ,  N .  w. 
Suite 700 

Washington, D.  C .  20006 

held  for  you a t   t he  Symposium Registration 
Your badge and meeting materials w i l l  be 

Hotel) which w i l l  be open as  follows: 
Desk (Coti l l ion Room Foyer,  Sheraton-Park 

Wednesday, May 29, 8:oo a.m. - noon. 
Tuesday, May 28, 6:OO p.m.-8:00 p.m.  and 

w i l l  be  able to   a t t end   t he  symposium 
Only those who have reg is te red   in  advance 

sessions. 

L 

WednesdaJr, May 29, and i s  included i n  your 
Luncheon: A luncheon i s  scheduled  for 

reg is t ra t ion   fee .  

Hotel  Reservations: A block of rooms a t  
the Sheraton-Park  Hotel  has  been set   as ide 
for  par t ic ipants .  To ensure  confirmed 
reservations from th is   b lock ,  your  request 
must be RECEIVED BY THE HOTEL no l a t e r  
than M a y  8, 1974. The hotel   reservat ion 
card  (enclosed) must be  mailed  as soon as 

Washington, D.  C .  20008. An advance 
possible  to:  Sheraton-Park  Hotel, 

deposit o r  written  guarantee of payment 
i s  necessary t o  hold  your room if a r r iva l  
i s  scheduled a f t e r  6:oo p.m. Available 

Double (Twin) Rooms $33.00. 
accommodations are:  Single Rooms $25.00; 

Message Center: A Message Center w i l l  be 
i n  operation May 29 from 8:oo a.m. t o  
5:OO p.m. and May 30 from 8:oo a.m. t o  
1 : O O  p.m. Please  suggest  that   callers 
wfio wish t o  reach you during  these  hours 

ask  the  hotel  operator (202-265-2000) for  
the  Fate and Effects Symposium Message 
Center.  Please check the Message Board 
per iodical ly .  

Badges: Badges are  required  for  admittance 
t o  all meetings.  Please wear your  badge 
at all times so you will not  be  delayed a t  
the  entrance  to a meeting. 

NOTES - 
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STATE” OF JESSE P, JOHNSON, ATLANTIC  RICHFIELD ~ P A N Y  

OFFSHORE SALE EWVIROIMAL HEARING 
ANCHORAGE, ALASKA 

-- 

MY NAME I S  JESSE JOHNSON, THE MANAGER  OF ATLANTIC  RICHFIELD CCNPANY‘S 

SWTH ALASKA DISTRICT, I AM RESPONSIBLE FOR C W A N Y  OPERATIONS I N  SOUTH 

ALASKA WHICH  INCLUDE OUR OPERATIONS I N  COOK INLET AND FUTURE COMPANY 

OPERATIONS I N  THE  GULF OF ALASKA, I REPRESENT MY CCNPANY  ON THE  GULF OF 

ALASKA OPERATORS CWklI lTEE, 

OTHER TESTIMONY  EMPHASIZES  THAT MEASURES WILL BE TAKEN  TO  PREVENT O I L  

SPILLS, THESE  MEASURES INCLUDE TRAINING TO REDUCE THE NUMBER OF HUMAN 

ERRORS, THE INSTALLATION OF SAFETY  EQUIPMENT AND POLLUTION PREVENTION 

EQUIPMENT,  AND IMPLEMENTING  OPERATION AND INSPECTION PROCEDURES  TO 

ENSURE  PROPER FUNCTIONING OF THIS EQUIPMENT, ALTHOUGH WE ARE  CONFIDENT 

THAT SUCH  MEASURES WILL PREVENT O I L  SPILLS, WE WILL TAKE ADDITIONAL 

PRECAUTIONS  TO  PREPARE  FOR  SUCH AN UNLIKELY EVENT BY  PROVIDING  PHYSICAL 

CONTAINMENT (OR SECONDARY CONTAINMENT) WHERE APPLICABLE, THESE MEASURES 

WOULD BE TAILORED TO  THE  PARTICULAR FACILITY AFTER A CAREFUL ASSESSMENT 

OF THE POSSIBILITY OF  A DISCHARGE OF OIL ,  

IF A SPILL OCCURS, OUR IWIATE ONECTIVE WILL BE TO MINIMIZE ANY 

RESULTING DAWGE, EQUIPMENT AND TECHNIQUES FOR WING  THIS  HAVE  BEEN 

DEVELOPED AND ARE THE  SUBJECT OF MUCH  CURRENT  RESEARCH, BOTH THE INDUSTRY 



AND THE GOVERNMENT HAVE  FUNDED, AND ARE CONTINUING TO FUND, PROJECTS  TO 

DEVELOP NEW AND IMPROVED SKIWING DEVICES, CONTAINMENT BOCIVIS, AND 

DISPERSAMS, THE KIST THOROUGH AND CURRENT SINGLE REVIEW AND ASSESSMENT 

OF THE TECHNOLOGY RESULTING FR@I SUCH  RESEARCH CAN BE FOUND I N  THE 

PUBLICATIONS OF THE CONFERENCE ON PREVENTION AND CONTROL  OF OIL  POULTION, 

THE MOST  RECENT  OF THESE CONFERENCES  WAS HELD I N  SAN FRANCISCO I N   M C H  

OF THIS YEAR,  THESE  CONFERENCES  ARE JOINTLY SPONSORED BY THE  ENVIRONMENTAL 

PROTECTION AGENCY,  THE UNITES STATES COAST  GUARD,  AND THE  AMERICAN 

PETROLEUM INSTITUTE, 

I N  ADDITION TO SUCH TECHNOLOGICAL ADVANCES, THE INDUSTRY IS WORKING I N  

ANOTHER  AREA THAT I CONSIDER  EQUALLY  IMPORTANT,  WHICH I S  THE ABILITY TO 

APPLY TECHNOLOGY RAPIDLY AND EFFECTIVELY, THROUGH  THE AUSPICES OF THE 

AMRICAN PETROLEUM INSTITUTE, AN OIL S P I L L  SUBCOMMITTEE I S  BUILDING 

EXPERTISE WITHIN THE  INDUSTRY, THE A P I  CONTRACTED WITH TEXAS A & M 

UNIVERSITY TO DEVELOP AN OIL SPILL CONTROL SCHOOL, THE PURPOSE OF THE 

SCHOOL I S  TO TRAIN INDUSTRY  PERSONNEL I N   S P I L L  PREVENTION,  CONTROL, AND 

CLEAN-UP TECHNIQUES, A BROCHURE DESCRIBING THE TEXAS A & M SCHOOL I S  

BEING  SUPPLIED  WITH THIS STATEMENT  FOR THE PERMANENT  RECORD, THE SCHOOL 

EEG4N THIS YEAR, AND A MINIMUM OF 20 SESSIONS WILL BE OFFERED  EACH  YEAR. 

THE SCHOOL I S  CONDUCTED INDEPENDENTLY OF THE API ,  

MJCH OF THE PROGRESS I N  THE APPLICATION OF CLEAN-UP  TECHNIQUES I S  DUE TO 

THE FOFWTION OF O I L   S P I L L  COOPERATIVES,  COOPERATIVES ENABLE THEIR 
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EMBERS TO WOL THEIR RESOURCES,  SUCH  AS  EQUIPMENT, WCHINERY, SUPPLIES 

AM, PERSONNEL, THE COOPERATIVE ITSELF CAN om SPECIALIZED EQUIPMENT NOT 

OhNED BY  INDIVIDUAL MEMBERS,  SOME  OF THESE ORGANIZATIONS PROVIDE THEIR 

CWN SCHOOLS  FOR TRAINING AND DRILLS, 

COOPERATIVES  HAVE RANGED  FROM  AN  EXCHANGE  OF TELEPHONE NUMBERS  AND 

PROMISES OF AID TO TODAY'S MORE SOPHISTICATED COOPERATIVES WHICH ARE 

COVERED BY WRITTEN AGREEMENTS, A 1972 SURVEY CONDUCTED BY THE AMERICAN 

PETROLEUM INSTITUTE REVEALED MAT THERE WERE 100 SUCH COOPERATIVES  THEN 

I N  EXISTENCE, SUCH  AS I N  THE  LOS  ANGELES AREA,  HUMBOLT  BAY,  SAN FRANCISCO 

BAY, COLUMBIA RIVER AREA I N  OREGON,  PUGET  SOUND AND COOK INLET,  ALASKA, 

ABOUT HALF OF THESE GROUPS  WERE  COMPOSED OF PETROLEUM  COMPANIES  ONLY, 

HOWEVER, MEMBERSHIP I S  NOT LIMITED TO PETROLEUM  COMPANIES AND OTHERS I N  

NEED  OF COOPERATIVE  SERVICES CAN JOIN, 

I N  ALASKA, TERMINAL OPERATORS,  OFFSHORE  CRUDE O I L  DRILLERS AND PROWCERS, 

AM, AN  ONSHORE  CRUDE O I L  DRILLER AND PRODUCER, JOINED TOGETHER TO FORM 

THE COOK INLET O I L   S P I L L  COOPERATIVE,  THE  EXPERIENCES OF MAT COOPERATIVE 

WILL BE INVALUABLE TO  THE  GULF OF ALASKA  CLEAN-UP  COOPERATIVE, 

THE.MOST  IMPORTANT REASON  FOR THE ORGANIZING OF AN O I L   S P I L L  COOPERATIVE 

I S  TO  DEVELOP  AN  INTEGRATED RESPONSE PIAN  UTILIZING THE  LARGEST POSSIBLE 

POOL OF EXPERTISE,  EQUIPMENT, AND WPOWER,  BY SO DOING,  THE TOTAL 

INDUSTRY EXPERTISE I N  A GIVEN AREA I S  USED I N  PROMOTING READINESS AND 
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EFFECTIVENESS I N   O I L   S P I L L   P R M N T I O N  AND CLEAN-UP,  THE  EQUIPMENT I S  

AVAILABLE I N  THREE  GENERAL  WAYS,  .FIRST,  A  COOPERATIVE MAINTAINS AN 

INVENTORY  OF  THE  EQUIPMENT AND MATERIALS OWNED BY  INDIVIDUAL MEMBERS, 

SECOM), A SIMILAR INVENTORY I S  MAINTAINED LISTING EQUIPMENT AND MATERIALS 

AVAILABLE FRCN  OTHER  SOURCES  SUCH  AS SUPPLIERS AND RENTAL FIRMS, THIRD, 

SPECIALIZED EQUIPMENT NOT  NORMALLY OWNED BY  INDIVIDUAL MEMBERS I S  

WRCHASED BY THE  COOOPERATIVE,  THE  EQUIPMENT WED BY THE  COOPERATIVE 

CAN BE W E  AVAILABLE TO NON-MEMBERS, THIS PROVISION CAN BE INCLUDED I N  

M E  AGREEMENT,  ALSO, ALL EQUIPMENT WED BY THE  COOPERATIVE I S  AVAILABLE 

TO THE UNITED STATES COAST  GUARD, THE COAST  GUARD TAKES CHARGE  OF 

C~EANING UP SPILLS OF UNDETERMINED ORIGIN, 

EFFORTS BY THE GULF OF ALASKA OPERATORS COI"MITEE HAVE RESULTED IN 24 
COMPANIES C W I l T I N G  TO THE  GULF OF ALASKA  CLEAN-UP  COOPERATIVE,  THE 

REPRESENTATIVES OF THESE CCNPANIES MET ON AUGUST 8 AND TRANSACTED  BUSINESS 

NECESSARY TO FORMALLY  ORGANIZE AND APPOINT WORK CQ'WIlTEES NECESSARY  TO 

FULFILL THE RESPONSIBILITY OF PROVIDING EQUIPMENT, OPERATING PROCEDURES, 

AND TRAINING NECESSARY  TO  CLEAN  UP AN O I L   S P I L L   I N  THE  GULF OF ALASKA, 

A  FIVE-MAN EXECUTIVE CWITTEE,  INCLUDING MYSELF  AS  CHAIRMAN OF THE CO- 

OP, WAS ELECTED,  A LEGAL S U B C W I l T E E  WAS APPOINTED  TO RECEIVE C W E N T S  

AND WKE NECESSARY  CHANGES I N  THE  DRAFT AGREEMENT WHICH I S  BEING  FILED 

W1TI-i THIS STATEMENT, AN ENGINEERING COWITTEE WAS APPOINTED TO REVIEW 

CLEAN-UP  EQUIPMENT AND PROVIDE  A RECQWENDATION  FOR OBTAINING SAME FOR 
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THE COOPERATIVE, INVENTORIES  CARRIED  BY S M R A L  EXISTING COOPERATIVES 

ARE BEING FILED WITH THIS STATEMENT AS EXAMPLES OF EQUIPMENT  TO BE 

CONSIDERED, THE NEED  FOR SPECIAL OR  LARGER VERSIONS OF SKIMMING EQUIPMENT 

Now BEING USED HAS BEEN  REVIEWED BY THE GULF  OF ALASKA OPERATORS CCPWIlTEE 

AND THE CO-OP ENGINEERING SUBC@WIlTEE WILL TAKE OVER THE RESPONSIBILIW 

OF OBSERVING THE TEST TANK  MODEL STUDIES  BY MARC0 POLLUTION CONTROL, 

THIS WILL BE DONE TO DETERMINE A SUITABLE SELF-PROPELLED SKIWING VESSEL 

FOR  USE I N  THE GULF  OF ALASKA, THE MODEL TESTING OF TWO-HULL CONCEPTS 

WILL BE c m p m  THE END OF MIS MONTH  (AUGUST) AND A REPORT WITH 

RECOm"lENDAT1ONS WILL BE CMrlPLETED THE END  OF  SEPTEMBER, THE  GULF  OF 

ALASKA CLEAN-UP  COOPERATIVE I S  EXPECTED  TO C@WIT FOR ENGINEERING  DESIGN 

AND DRAWINGS AND THEN  FOR THE  CONSTRUCTION  OF THE OPEN OCEAN SKIMMING 

VESSEL, WEN BUILT, THIS SKIIWERJ TO OUR KNOWLEDGE,  WOULD BE THE LARGEST 

SUCH VESSEL I N  OPERATION I N  OCS  WATERS, 

THE OPEN OCEAN SKIWING VESSEL I S  THE TYPE OF SPECIALIZED EQUIPMENT 

CWNED  OR  CONTRACTED FOR BY A COOPERATIVE, I N  ADDITION, THE  COOPERATIVE 

WILL PROVIDE FOR CONTAINMENT  BOOMSJ  SORBENT MATERIALS, SURFACE TENSION 

rYlDIFIERS TO RETARD THE NATURAL TENDENCY  OF OIL TO  SPREAD RAPIDLY ON THE 

WATER  SURFACE, AND THE EQUIPMENT  TO  DEPLOY AND USE  THESE MATERIALS, THE 

COOPERATIVE, OR THE  COMPANIES  OPERATING  SHORE-SIDE  SUPPLY  BASES, WILL 

PROVIDE OIL SPILL CONTAINMENT AND CLEAN-UP EQUIPMENT FOR SPILLS WICH 

M4Y OCCUR AT THESE  BASES, AT THE PRESENT  TIME,  SHORE-SIDE  SUPPLY BASES 

ARE PLANNED AT YAKUTAT AND CORDOVA, 
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I WILL NCW SHOW SOME SLIDES  DEPICTING SOME  OF THIS EQUIPMENT, PHOTOGRAPHS 

DEPICTING  THIS E Q U I P "  ARE BEING  SUPPLIED FOR THE PERMANENT  RECORD, 

(SEE AITAC~NENT "A" FOR DESCRIPTIONS, 1 

I N  S W Y ,  PRECAUTIONS WILL BE TAKEN TO PREMNT OIL SPILLS AND, I N  THE 

UNLIKELY EVENT A SPILL DOES OCCUR, CONTINGENCY  PLANS AND A COOPERATIVE 

WILL B E   I N  EFFECT TO  RESPOND PRmPTLY AND THOROUGHLY, INIT IALLY THE 

PLANS AND EQUIPMENT WILL BE THOSE  NECESSARY DURING EXPLORATORY DRILLING 

OPERATIONS. EXPNSION OF THE CO-OP WILL OCCUR, IF  AND WHEN CCWERCIAL 

PRODUCTION I S  ESTABLISHED, TO INCLUDE PRODUCTION  PLATFORMS,  OFFSHORE 

AFID/OR  ONSHORE  CRUDE O I L  SHIPPING TERMINALS, PIPELINES, SHORE-SIDE 

SUPPLY BASES, AND ALL SUCH ACTIVITIES DEVELOPED  TO  PRODUCE  CRUDE OIL AND 

GAS I N  THE GULF  OF ALASKA, 
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ATTACHMENT  "A" 

' SLIDE  NUMBER  DESCRIPTION -. 
1. 

2. 

3. 

4. 

Open  Ocean  Skimmer.  Conceptual  outboard  profile  of 
Marco  Class  VI  Catamaran  ship  to  be  model  tested  for  the 
GOAOC . 
Length 0. A.: 
Beam 0. A.: 
Displacement: 
Sweep  Width 

With  Water  Spray  Boom: 
Free : 

Oil  Slops  Capacity: 
Horsepower: 
Range: 

Crew  Accommodations: 

108' -0" 
40' -0" 
300 Long  Tons 

28' 
60' 
1000 Barrels 
1500 to 2200 
3250 Miles @ 13  Knots 
2300 Miles @ 14 Knots 
7 (5 required) 

Open  Ocean  Skimmer.  Conceptual  outboard  board  profile  of 
Marco  Class IV reversible  ship.  Combination  monohull- 
Catamaran  Marco  design  to  be  model  tested  for  the GOAOC. 

Length : 
Beam 0. A.: 
Displacement: 
Sweep  Width 

With  Water  Spray 
Free: 

Oil  Slops  Capacity: 
Horsepower: 
Range : 
Crew  Accommodations: 

Boom 

106' -0" 
30' -0" 
275 Long  Tons 

20' 
1: 50' 

1000 Barrels 
850 
4000 Miles @ 12 Knots 
7 (5 required) 

Catamaran  Harbor  and  Bay  Skimmer.  Profile  of  Marco  Class 
I11  skimmer  in  use  in  San  Francisco  Bay  Area  by  Clean  Bay, 
Inc.  Experience  gained with.this skimmer  will be used  in 
the  design  of  the  skimmers  in  Slides 1 and 2. 

Catamaran  Harbor  and  Bay  Skimmer.  Bow  view of Marco  Class 
I11  skimmer  in  use  by  Clean  Bay,  Inc.  in  the  San  Francisco 
Bay  Area  by  Clean  Bay,  Inc.  showing  water  spray  booms.  The 
water  spray  booms  increase  the  sweep  width  from  16'  (free) 
to 45'. 

5. 
ment  boom. The containment boom and  inflation  equipment 
Vikoma  Sea Pack Containment Boom. Fast  response  contain- 

are contained  in  a 23 foot  boat  hull.  Boom  lengths  up  to 
1600  feet.  Transportable  by  air  or  highway  and  can  be  towed 
on  the  water  at  speeds up to 4 knots.  Boom  is  deployed  from 
boat  hull  at  the  spill  site. 



SLIDE  NUMBER  DESCRIPTION 

6 .  Vikoma  Sea  Pack  Containment  Boom.  Boom  deployed. 

7. Vikoma  Sea  Pack  Containment  Boom.  Boom  deployed. 

8. Containment  Boom  in  Storage  Trailer.  Fabric  reinforced 

0 

-- 

plastic  skirt  boom  with  plastic  foam  floats.  Trailer 
stows 1000 feet  of  boom,  floating  type  oil skimers and 
pump.  Air  and  highway  transportable. 

9 .  

10. 

11. 

12. 

13. 

14. 

15. 
- 

Containment  Boom  Deployed.  Boom  in  Slide 8 .  deployed. 

Floating  Skimmers.  Skimmers  of  the  type  stowed in trailer 
in Slide 8. Skimmers  are  effective  in  shallow  water  to 
3" depth  for  use  along  shore  lines.  Floats  keep  hose on 
the  water. 

Containment  Boom in Storage  Boxes.  Fabric  reinforced  plastic 
boom  with  plastic  foam  floats.  Open  ocean  boom.  Each  box 
contains 100 feet  of  boom. 

Containment  Boom  Deployed..  Boom  in  previous  slide  deployed. 

Absorbs  crude  oils,  fuel  oils,  and  lubricating  oils. 
Sorbent  Boom.  Preferentially  absorbs  oil  and  repels  water. 

Sorbent  Boom  Deployed. 

Absorb  crude  oil,  fuel  oils,  and  lubricating  oils. 
Sorbent  Sheets.  Preferentially  absorb  oil  and  repel  water. 





SLIDE - PHOTO 3. 
CATAMARAN HARBOR AND BAY S K I h M R  

SLIDE - PHOTO 4 .  

AND BAY S K I W E R  
C A T A "  HARBOR 





VIKCBIA SEA PACK CONTAINMNT BOOM 
SLIDE - PHOTO 7. 

. I 
SLIDE - PHOTO 8. 
O~VAIINIJENT BOOM IN STORAGE  TRAILER 

.. 



I 
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SLIDE - PHOTO 11. 
CCNTAINNEV BOOV IN STORAGE BOXES 

SLIDE - PHOTO 12. 
C Q W N ! ! ! ~  BOQV DEPLOYED 
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STATEMENT OF 

EDWARD W. MERTENS,  CHAIRMAN 

AMERICAN  PETROLEUM  INSTITUTE  COMMITTEE  ON 

FATE  AND  EFFECTS OF OIL IN THE ENVIRONMENT 

BEFORE 

THE U.S. DEPARTMENT OF INTERIOR 

BUREAU  OF  LAND  MANAGEMENT  HEARING 

ON 

ENVIRONMENTAL  IMPACT OF PROPOSED  OIL  AND  GAS 

LEASING--0UTERCONTINENTAL SHELF, GULF OF  ALASKA 

(OCS  SALE  NO.  39) 

AUGUST  12-13,  1975 

ANCHORAGE,  ALASKA 



MR.  CHAIRMAN : 

My name  is  Edward  Mertens. I am  employed  as  a  chemist  by 

Chevron  Research  Company,  a  research  subsidiary  of  the 

Standard  Oil  Company  of  California.  During  my  career,  which 

extends  back  to  the  close  of  World  War 11, I have  held a 

number  of  scientific  and  research  management  assignments 

concerned  with  research  work  on  the  heavier  fractions of 

crude  oil  and  the  many  products  derived  from  these  f'ractions. 

I hold  over 20 U.S. and foreign  patents  and  have  written  a 

number  of  technical  articles  based  on  this  work.  These 

heavier  fractions,  incidentally,  tend  to  persist  longer 

after  a  typical oil spill. 

Ten  years  ago my  work  began  to  involve  the  environmental  and 

health  aspects of these  products. For the  past  six  years, I 

have  devoted  full  time  to  work on environmental  problems. 

As the  primary  duty  of  my  current  assignment, I am  Chairman 

of  the  American  Petroleum  Institute's  Committee on the Fate 

and  Effects  of  Oil in the  Environment. 

API  initiated  a  comprehensive  research  program  on  the  fate 

and  biological  effects  of  oil  spills  five  years  ago.  The 

total  cost  of  this  program  to  the  industry  is  well  over  a 

million  dollars  each  year. I expect  that  this  level  of 

support  will  continue  for  at  least  the  next  several  years. 

Our program  has  already  yielded a wealth  of  information. 

More  than 40 papers  either  have  been  written or are  in 

preparation by  those  investigators we  have  sponsored  at 
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various  universities  and  research  organizations.  Ultimately, 

this  information  will  be  an  important  contribution  to  the 

large  body of literature  pertaining  to  the  fate  and  effects 

of oil in the  marine  environment. 

Perhaps  the  most  serious  problem  concerning  the  potential 

effects of oil on marine  life  was  whether  oil,  once  taken  up 

by a marine  organism,  would  be  permanently  retained  by  that 

organism  and, if so, whether  the  oil  would  become  concen- 

trated as it  moves  up  the  food  chain. If this  were  true,  in 

time  the  oil would  reach  some  member of the t'ood chain  that 

is  used  by  the  human  race  as  part of its  diet.  Thus,  it 

might  constitute  a  threat to human  health.  This  hypothesis 

has been  advanced by  literally  scores o f  authors in their 

reports,  reviews,  environmental  impact  statements,  research 

proposals,  and  similar  writings  that  are  concerned  with  the 

effects of oil on marine  life.  However, as my testimony 

today  will  show,  these  concerns  have  no valid scientific 

basis  because  extensive  research  shows  that  oil  does  not 

permanently  enter  the  food  chain. 

This  hypothesis is based  largely on a  study  conducted  by 

Blumer  following a spill of No. 2 fuel  oil in Buzzard's  Bay, 

Massachusetts, in 196g1 and  his  subsequent  conclusions.2 

Blumer  analyzed  oysters  exposed to this  spill and  found  they 

had  taken  up  oil  fractions. He kept  three o f  the  exposed 

oysters--only  three--in  flowing  seawater in his  laboratory. 

One  oyster  was  analyzed for its  oil  content  after 72 days; 
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the  other  two  after 180 days.  Concerning  this  work  he 

states,  "Oysters  that  were  removed  from  the  polluted  area 

and  that  were  maintained in clean  water for as  long  as  six 

months  retained  the  oil  without  change in composition or 

quantity.  Thus,  once  contaminated,  shellfish  cannot  cleanse 

themselves of oil  pollution.111 

My previous  testimonies  given  at  hearings  sponsored by the 

Department of the  Interior  in  Corpus  Christi,  Texas,  last 

September3 and in Beverly  Hills,  California,  last  February4 

cited  nearly  a  dozen  references5-15  that  refute Blumer's 

conclusion.  Every  reference  reports  that  once an exposure 

to oil has  passed,  the  amount of oil in the  organism  had 

either  returned  to, or closely  approximates,  the  original 

background  level.  Release  occurs  rapidly  at  first,  but in 

few  instances, as much as 6-8 weeks  may  be  required  before 

the  last  traces  may  no  longer  be  detectable.16'17  Further 

this  conclusion,  namely,  that  oil  is  released  quickly  and 

L 

a 

, 

either  nearly or completely  quantitatively,  is  corroborated 

by additional  publications  that  have  appeared in recent 

months.17-23 

Even  Blumer's  data do  not  bear  out  his  conclusion  cited 

above. If one  compares  closely  the  concentration of oil  he 

found in the  oyster  tissues  after  being  held in the  labora- 

tory for six months' with  the  concentration of oil in the 

tissue  found  at  the  beginning of the  depuration experiment,24325 

the  average  content of oil.per 100 grams of tissue  are 3.8 

L 



and 6.9 milligrams,  respectively.  Even  by  his  data, he 

shows a release of  almost SO%, rather  than  none as he  states 

in his conclusion.  He  claims  that  the  oil  quantities in the 

tissues  before  and  after  the  experiment  are in good  agree- 

ment,  especially  if  allowance  is  made for the  apparent 

dilution of  oil by  growth o f  the  oysters  during  the  course 

of the  experiment.  His  data  show  that  the  average  gain in 

weight  per  animal  was  barely 5%. If the  decline  was  attrib- 

uted  solely to dilution by growth,  the  average  content of 

oil  per 100 grams of  tissue  should  have  declined  from 6.9 

milligrams to 6.6 milligrams  rather  than 3.8 milligrams. 

Thus, I am  not  aware of any  reference  in  the  literature--not 

even Blumer's  work--that  support  his  contention  that  oysters 

o r  any  other  marine  organism  retain  whatever  oil  they  have 

accumulated  without  change in composition o r  quantity  once 

their  exposure to oil  has  been  terminated.  On  the  contrary, 

every reference  concerning  uptake ar?d depuration  research 

that I have  seen  shows  that  marine  organisms  depurate  once 

an oil spill  episode o r  a simulated  spill  has  passed. 

Indeed,  this  conclusion  is  shared by the Energy  Policy 

Project of  the  Ford  Foundation,26  the  National  Academy of 

Sciences,27  and  the  Marine  Technology  Society.28 

These  results  which I have  just  summarized  strongly  refute 

the  previously  mentioned  hypothesis  which has been  adopted 

widely  by the  critics of our  industry.  Since  marine  orga- 

nisms  subjected to an oil  spill  do  not  retain  oil  permanently, 
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we  feel  that  it is highly  unlikely  that  such  contamination 

becomes  concentrated  by  transfer  from  one  trophic  level  to 

the  next  through  the  food  chain.  Thus,  the  possibility of 

transfer of harmful  oil  fractions by  this  mechanism so that 

they  become a threat  to  human  health  becomes  extremely 

remote  or,  more  likely,  nonexistent. 

These  latter  conclusions  are  supported by research  conducted 

both in the  laboratory  and in the  field. 

The  question of magnification of hydrocarbon  concentrations 

occurring  from  transfer  up  the  food  chain  was  investigated 

by Cox7 and J. W. Anderson.8  Neither  investigator  found  any 

evidence of magnification.  Their  observations  agree  with 

those of Straughan,  who  found  no  evidence of biomagnifica- 

tion in her  recently  completed  two-year  study of the  marine 

community  exposed to the  natural  oil  seeps  near  Santa 

Barbara.29  Burns  and  Teal  found  no  relation  between  the 

hydrocarbon  content of an organism  and  its  position in the 

food  chain in their  study of the  Sargasso  Sea  community.30 

Thus,  neither  laboratory  work  nor  field  studies  support  the 

contention  of  the  industry's  critics  that  the  concentration 

of oil  increases  as  it  progresses  through  the  food  chain. 

Exposure  at  sublethal  concentrations of oil  has  shown  no 

effect  on  growth  rate of  marine  organisms.  This  conclusion 

was  reached by R. D. Anderson6  and  Cox7 in their  research  on 

oysters  and  shrimp,  respectively.  Their  conclusions  agree 
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with  those  obtained  by  Mackin  and HopkinsY3l who  found  no 

difference in the  growth  rate  between  oysters  growing in an 

area  subjected to  oil  contamination  and  that  of  control 

oysters in an uncontaminated  area. Nor did  Straughan, in 

her  work  supported by API, find  that the natural  oil  seeps 

near  Santa  Barbara  affected  the  growth  rate of marine  orga- 

nisms  living in the  area.29  More  recently,  these  results 

are  confirmed  by  Battelle-Northwest  studies at Lake  Maracaibo, 

Venezuela.  There  they  exposed  lisa, a fish  native to that 

area, for 11 weeks  to  Tia  Juana  Medium  crude No 

effect on growth  rate  was  observed.  Since  growth  rate  inte- 

grates  many  life  processes  and  physiological  factors,  we  are 

encouraged  by  those  results.  Part of our  research  program 

is  directed  toward  studying  more  extensively  the  potential 

effects of exposure of marine  life  to  sublethal  concentrations 

It is  widely  believed  by  the  public  that  whenever an oil 

spill of any  reasonably  large  magnitude  occurs,  the  after- 

math is a major  devastation  of  marine  life.  Further,  the 

public is conditioned  to  believe  that  this  devastation  will 

persist for an extended  period of time.  Most of my remain- 

ing  comments  today  will  provide  information  that  will  show 

these  beliefs  are  inaccurate  insofar  as  all  but  the  most 

severe  spills  are  concerned. 

A comprehensive  survey  of  more  than a hundred  major  spills 

that  occurred  throughout  the  world  over a 12-year  period 

(1960-1971)  was  made  by.  Ottway. 3 3  An  analysis of. the  data 
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from  this  survey  revealed  that  birds  represented  the  type  of 

marine  life  most  often  significantly  affected. In less  than 

258 of the  spills  were  more  than 50 birds  involved. For 

other  forms  of  marine  life  where  damage  could  be  described 

as extensive,  the  incidence  was  even  less.34  These  levels 

are  probably  low  because  some  of  the  spills  may  not  have 

been  adequately  reported.  Nevertheless,  only  a  small  number 

of  spills,  most  notably  the  West  Falmouth  and  the  Tampico 

Maru  spills,  resulted in significant  damage  lasting  a  year 

or more. The  latter  spill,  incidentally,  occurred  near  Baja 

California in Mexico in 1957. Comparable  damage  resulted 

from  the  Torrey  Canyon  spill,  but it  is  generally  acknowl- 

edged  that  this  damage  resulted  primarily  from  the  use  of 

improperly  formulated  dispersants  applied in  an improper 

manner  rather  than  from  the  effect of the  oil  itself.  All 

three of these  spills  occurred  near  shore. 

- 

On  the  other  hand,  spills  from offshore  platforms  have  been 

relatively  rare.  Of  the 19,000 wells  drilled in our  conti- 

nental  waters  over  the  past  25  years,  only  the  Santa  Barbara 

spill  reached  the  beach in a  quantity  that  required  exten- 

sive  cleanup.  Its  effect  on  marine  life  was  slight  and 

temporary.35 Only two  other  significant  platform  spills 

have  occurred.36,37  Coincidentally,  both  of  these  were 

in the  Gulf of Mexico in 1970.  One of  these  was  studied 

extensively  to  assess  its  environmental  impact.  Its  damage 
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to  marine  life  was  inconsequential. 36 By all  standards, 

this  record of the  offshore  industry is impressive. 

The  factors  that  are  responsible  for  the  wide  variations  in 

the  environmental  effects of  oils  spills  are  identified by 

McAulif  fe . * 

He  observes  that  three  conditions  are  especially  critical; 

and for  a  spill  to  have  significant  environmental  damage, 

all  three  conditions  must  exist  simultaneously.  These 

conditions  are: 

1. The  oil  must  be  spilled  into  a  confined  body of water, 

such  as  a  small  bay.  Thus,  the  volume of.011 spilled is 

large  with  respect  to  the  body of water  being  impacted. 

2. The  oil  should  be  a  refined  oil,  such  as No. 2 fuel oil. 

3. Storms  or  heavy  surf  must  cause  the  spilled  oil  to be 

churned  into  the  bottom  sediments. 

Indeed,  all  three  conditions did  exist in the  case of  the 

two  spills,  the  West  Falmouth  and  the  Tampico  Maru  spills, 

in which  significant  damage  attributed  to  the  oil  itself 

persisted  beyond  a year  or  two. In each  case,  the  oil  spill 

involved  a No. 2 fuel  oil,  which  was  confined In a  small 

area of shallow  water  for  several  days.  Storms  and/or  heavy 

surf  caused  the oil  to  be  churned  into  the  bottom  sediment. 
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In contrast,  offshore  platforms  are  almost  without  exception 

located in unconfined  areas  and in reasonably  deep  waters. 

Thus,  the  first  condition  outlined by  McAuliffe can  rarely 

be  met.  Secondly, a platform  produces  crude  oil,  which  is 

substantially  less  toxic  than  most  refined  oils.  Thirdly, 

in such  deep  waters,  storms and heavy  surf rarely,  if  ever, 

are  able  to  churn  oil  into  the  sediments.  Thus,  the  absence 

of all three  factors  minimizes  the  risk to the  marine 

ecosystem. 

Moreover, it  must  be  remembered  that  since  platforms  are 

usually  located well offshore,  substantial  changes in the 

character  of  the  spilled  crude  oil  will  occur  before  it 

reaches  the  nearshore  zone,  which is the most  biologically 

vulnerable  area.  Once oil  is  spilled,  there  is  time  for  the 

lighter oil fractions  to  evaporate.  Within a matter of 

hours,  components  of  crude  oil  as  heavy  as  gasoline  have 

escaped  into  the  atmosphere.39a49  These  fractions  are 

generally  acknowledged  as  the  most  toxic  fractions.  This 

conclusion  is  confirmed by  work  conducted  by  Battelle- 

Northwest at Lake  Maracaibo,  Venezuela.  They  demonstrated 

that  after  only  two  hours'  weathering,  the  toxicity of the 

oil to shrimp  had  dropped  substantially.32  This  drop  corre- 

lated  closely  with an attendant  drop in concentration of 

light  aromatics in the  water  column. 

L 

. .  

There  is  time  also for many of the  components of the  crude 

oil to be  dispersed or, f o r  some  components,  to be  dissolved 
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in the  water  column.  Subsequent  dilution  rapidly  reduces 

their  concentration  to  far  below  toxic  levels.  Further, 

their  presence in the  water  column is often  short-lived 

because  many  components  partition  readily  from  the  water 

into the atmosphere.41  And,  finally, if a spill  should 

threaten a nearshore  zone or shoreline,  there  is  time for 

cleanup  equipment  to  be  placed in operation. 

The  public  has  also  expressed  concern  about  chronic  pollution 

of the  oceans by oil  that  may  occur  from  increased  offshore 

drilling.  They  envision  that  the  amount of oil  entering  the 

oceans  will be substantial  and  that,  consequently,  the 

quantity  and  diversity of marine  life  will  gradually  diminish 

to a  small  fraction of the  current  level. My remaining 

comments  today  will  point  out  that  the  day-to-day  operation 

of  additional  offshore  platforms  will  impose,  at  most, a 

very  small  incremental  burden of  oil to the  oceans of our 

world. 

Estimates  of  the  quantities of  oil  that  enter  the  oceans 

annually from various  sources  have  been  developed  by  the 

National  Academy of Sciences.27 O f  the  estimated  six 

million  metric  tons  that  reach  the  oceans  throughout  the 

world  each  year,  nearly 80% comes from river  and  urban 

runoff,  municipal  and  industrial  waste  discharges,  and 

marine  transportation.  About 10% comes  from  natural  seeps 

and  another 10% from atmospheric  fallout.  The  contribution 

from offshore production,is 1.3%. 
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Thus, the  contribution of  oil to  marine  waters  from  offshore 

production  relative  to  the  overall  amount  can be considered 

minimal  if  not  negligible.  With  respect  to  the  amount  that 

comes  from  natural  oil  seeps,  offshore  production  contributes 

only  one-eighth  as  much.  Significantly,  even  if  we  doubled 

the  number of  wells  in  our  outercontinental  waters,  their 

total  contribution  to  marine  waters  would  be  still a small 

fraction  and  would  be  only  one-fourth of the  amount  that 

comes  from  natural  oil  seeps.  This  comparison  is  especially 

significant for the  purposes of this  hearing  in  view of the 

many  natural  seeps  that  are  known to exist  along  the Gulf of 

Alaska  shoreline.42  Undoubtedly,  many  other  seeps  exist  in 

the  deeper  waters of the  Gulf  that  have  not  been  observed. 

In summary, we are  convinced  that  oil  poses  far  less of a 

threat  to  marine  life  than  has  been  popularly  believed. 

There  is  no  evidence  that  oil  is  passed  through  the  food 

chain  and  thereby  becomes  concentrated so that  eventually  it 

becomes a health  hazard  to  man.  Major  oil  spills  from 

offshore  platforms  have  been a rare  occurrence  to date. 

Those  who  oppose  offshore  drilling  frequently  express  the 

fear  that  if a major  spill  should  occur,  it  will  have a 

devastating  effect on  marine life.  This  fear  is  unfounded, 

for  out o f  more  than  19,000  wells  drilled  in  offshore  waters 

so far,  there  has  never  been a spill  where  such  devastating 

effects  have  taken  place.  Indeed,  in  only  one  spill  has  any 
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measurable  damage  occurred;  and  its  extent  was  inconsequen- 

tial.  And,  finally,  even if we  doubled  the  number of 

offshore  wells,  the  added  input of oil  from  such  operations 

would  add  little  more  than 1% to  the oil that  now  enters  the 

marine  waters  annually. 

Our Committee is convinced  that  by  taking  proper  precautions 

that  employ  technology  presently  available,  the  added risk 

is extremely  small.  This  conclusion is confirmed by the 

excellent  record of the  offshore  industry  since its beglnrling 

more  than 25 years ago. 

: lym,msr 
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